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Original  lirticlt. 

Tin:     MUSCULAR  SENSE'*;  ITS  NATURE  AND 
CORTICAL  LOCALISATION.^ 

BY   H.  CHARLTON   BASTIAN,  M.D.,  F.R.8. 

Fnsfetaar  of  Clinical  Medieme  and  of  Pathologieal  Anatomy  in 
Univenitjf  College,  London. 

Uavixo  been  honoured  by  a  request  from  the  Council  of  the 
Neurological  Society  to  open  a  debate  upon  "  The  31uscular 
Sense;  it«  Nature  and  Cortical  Localisation,"  I  willingly 
undertook  this  duty,  not  because  I  thought  the  task  an  easy 
one,  but,  recognising  to  the  full  all  the  inherent  difficulties 
of  the  subject  and  the  unsettled  state  of  opinion  thereon,  I 
fully  conourre<l  in  the  notion  that  such  a  discussion  might  do 
much  goml.  If  it  does  not  lead  to  the  immediate  settlement 
of  the  many  points  still  in  dispute,  it  may,  at  least,  serve  to 
bring  out  into  clearer  light  the  nature  of  the  problems  to 
be  settled  by  future  workers  and  thinkers,  in  order  that 
unanimity  may  ultimately  prevail.  I  say  "thinkers"  advisedly, 
l)ocause  this  is  eminently  one  of  those  subjects  on  which 
observation  and  experiment  alone  will  not  suffice,  especially 
observations  and  experiments  conducted  upon  lower  animals. 

Introduction. 

It  may  be  regarded  as  a  physiological  axiom,  that  all  pur- 
posive movements  of  animals  are  guided  by  sensations  or  by 
afferent  impressions  of  some  kind. 

Physiologists  know   that   the  several  kinds  of  movements 

'  Taper  read  bc-furc  the  Nourolugicnl  Society  of  LoD<Ivn,  uo  Dvocmbcr  16, 1886. 
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which  unimalfl  are  accustomed  to  {)orfonn  are  only  artiHoialiy 
and  for  parpcwes  of  convenienco  divided  into  guch  clatwes  ua 
(1)  reflex  or  automatic,  (2)  secondary-automatic,  (3)  instine- 
tive,  (4)  idco-motor,  or  (5)  voIitionaL 

From  the  point  of  view  of  the  dependence  of  these  ■ereral 
kinds  of  movement  iipou  sensation,  or  upon  afferent  impree- 
sions  either  actual  or  revived,  no  fundamental  distinction  can 
be  drawn  between  them. 

In  reply  to  this  it  might  be  alleged  that  volitional  move- 
ments constitute  a  class  apart,  seeing  that  their  performance 
iniplit'8  as  a  necessary  factor,  which  the  others  do  not,  the 
presence  of,  and  illumination  derived  from.  Consciousness. 
But  it  must  be  borne  in  mind,  (a)  that  Consciousness  is  not 
itself  a  factor,  it  is  rather  of  the  nature  of  an  epiphenomenon  ; 
(6)  tiiat  it  exists  in  varying  degrees  during  the  executions 
of  difi'erent  kinds  of  voluntary  movements,  being  of  maximum 
intensity  during  the  performance  of  unfamiliar  muscular 
actions  and  of  minimum  intensity  (almost  vanishing)  in 
association  with  easy  and  familiar  voluntary  acts ;  and  (e)  that 
as  a  matter  of  fact,  it  is  often  almost  impossible  to  draw  any- 
thing like  a  dividing  line  between  ideo-motor  and  voluntary 
movements,  so  insensible  are  the  gradations  between  them. 

If  we  eomi>are  for  a  moment  a  simple  reflex  movement  with 
a  volitional  movement,  some  im]X)rtant  difierenoes  may  never- 
theless be  found,  which  are  of  great  significance  from  the 
point  of  view  of  the  subject  with  which  we  are  now  concerned. 

A  reflex  movement  may  be  evoked  and  guided  to  its  com- 
pletion by  afierent  impressions  which  are  wholly  unfelt ;  we 
have  here   apparently  nothing  else  than   a  direct  relation 
established  between  the  paths  of  afferent  impressions  and  the 
ner>'ciU8  cell  and  iibro  tracts  needful  for  evoking  the  suitable 
activity  of  some  definite  seta  of  muscles.     In  other  words,  the 
line  of  least  resistiince  for  the  molecular  movements  set  up  in 
the  cells  on  th(>  ttflt>rent  side  is  found  to  lie  along  the  inter- 
mincial  fibres  (HiniuKiting  these  with  certain  gproups  of  motor 
cells,  and  thence  outwards  through  their  efferent  nenre  fibres 
to  the  niuM'Ics.     Even  in  ideo-motor  movements  somct)  ' 
of  the  same  kind  stnnns  to  occur ;  that  is  to  say,  there  KCf-K 
Im*  an  e4{ually  welt-fonned  beaten  tract  (by  meau^ 
librcH)  U'twccn  the  eel U  of  the  percej*'  m  wUuU 
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the  idea  or  revived  sensory  process  occurs,  and  the  particular 
motor  moehnnisms  connect^Kl  therewith,  whose  excitation  gives 
rise  to  the  fitting  movement. 

But  simple,  familiar,  voluntary  movements  are  attended  by 
so  little  conscious  illumination  as  to  be  often  indistinguishable 
in  every  way  from  ideo-motor  movements.  The  utterance  of 
words  in  ordinary  speech,  that  is,  in  the  person's  own  language, 
is  effected  by  movements  which  may  be  described  either  as 
voluntiiry  or  as  idoo-motor.  The  whole  act  of  speech  is  truly 
a  voluntary  performance  ;  but  the  enunciation  of  each  word 
takes  place  with  all  the  ease  and  lack  of  attention  typical  of 
an  ideo-motor  movement.  It  is,  however,  in  the  performance 
of  a  new  or  unfamiliar  voluntary  action  that  we  tind  the 
widest  divergence  from  the  phenomena  attendant  upon  the 
execution  of  a  simple  reflex  movement.  Here  we  have  the 
full  blaze  of  consciousness,  the  whole  attention  of  the  per- 
former, directed  to  the  production  of  the  movement  in  the 
desired  manner,  though  this  result  may  not  be  attained  till 
more  or  less  marked  failure  has  occurred  on  many  occasions. 
What  can  guide  these  endeavours  to  perform  new  movements 
save  sensory  impressions,  actual  or  revived?  What  is  the 
result  of  this  concentration  of  attention  upon  present  and 
revived  sensory  processes?  This  latter  question  cannot  be 
answered  definitely  and  in  detail,  but  seeing  that  one  result  of 
practice  is  to  make  the  new  movement  after  a  time  quite  easy 
of  execution,  and  that  further  practice  still  causes  it  to  recur 
with  such  facility  that  it  may  be  fully  entitled  to  take  rank  as 
an  *  ideo-motor '  or  even  as  a  *  secondary  automatic '  movement, 
we  are  fairly  entitled  to  conclude,  that  one  of  the  hidden  effects 
whose  existence  we  can  only  infer  has  been  the  laying  down  of 
beatf-n  paths  for  efferent  stimuli,  from  the  sensory  centres 
which  have  been  concerned  in  guidance  (the  stimuli  in 
question  being  in  part,  at  least,  the  molecular  movements 
occasioned  by  the  revived  activity  of  the  sensorial  centres)  to 
the  particular  combinations  of  motor  nerve  mechanisms  whoso 
excitation  is  needful  for  evoking  the  movements  in  question. 

But  if  it  be  assumed  that  this  is  what  occurs  when,  by  dint 
of  long  practice,  an  at  first  difficultly-executed  voluntary 
movement  becomes,  in  process  of  time,  a  movement  so  easy  of 
execution  as  to  recur  inde|»endently  of  conscious  attention. 

V. 
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with  macbine-liko  regularity,  three  iin[K>rtant  consequences 
follow : — 

In  the  first  place,  it  seems  to  afford  an  organic  proof  that 
even  as  in  ideo-motor  actions,  so  in  voluntary  movements,  the 
immediately  evoking  stimuli  flow  out  from  the  sensory  centres 
concerned  with  the  pnxluction  of  such  movements — the 
voluntary  movement  grows  into  the  ideo-motor  movement, 
and  then  unmistakeably  the  guidance  is  wholly  through  the 
sensory  cimtres,  for  then  (as  wo  have  seen  in  the  case  of  a 
simple  reflex  movement)  the  line  of  least  resistance  for 
molecular  movements  from  the  sensory  cells  is  through  certain 
new  communicating  fibres  bringing  them  into  relation  with 
definite  groups  of  motor  nerve  mechanisms. 

Secondly,  it  seems  clear  that  the  same  motor  mechanisms 
must  be  concerned  with  the  production  of  the  new  voluntary 
movements  a^i  with  the  idec»-motor  or  secondary  automatic 
movements  into  which  they  become  convertetl  at  a  later  date. 
We  have  to  do  in  these  two  sets  of  cases  with  differences  in 
the  degree  of  perfection  of  the  nervous  mechanisms,  and 
with  different  degrees  of  perfection  in  the  functional  and 
structural  relations  between  the  sensory  and  the  motor 
mechanisms  especially,  rather  than  with  an  alteration  in  the 
position  in  which  the  movements  are,  so  to  speak,  organiscMl. 
It  is,  therefore,  in  my  opinion,  a  fundamental  error  to  look 
for  special  voluntary  motor  centres  The  strictly  motor  side 
of  voluntary  motor  me<'hauisms  should  be  identical  with,  or 
He  side  by  side  with,  tlie  strictly  motor  side  of  **  ideo-motor  " 
or  *'  S4>condary •automatic  "  me<*hanisms  of  the  same  type. 

Thinlly.  we  may  safely  conclude,  that  when  once  the  ways 
or  lieatcn  tnu^ts  have  been  laid  down  by  which  certain  sensory 
de|iartments  are  connectiMl  with  certain  motor  mechanisms  for 
tlie  performance  ot  voluntary  movements,  the  former  may  be 
incited  to  renewed  (or  ideal)  activity,  and  may  be  folio  a  ed  by 
appropriate  responsive  moV(>nients,  almost  if  not  quite  inde- 
pendently of,  and  certainly  without  any  need  for.  Consciousness 
as  an  attendant  of  such  revived  sensorial  activity :  in  other 
wonls,  whi>n  once  the  inteniuncial  tracts  have  been  clearly 
establisluHl  fnim  cortical  sensory  centres  to  motor  mechanisms, 
it  is  not  in  the  least  necessary  that  Oonscionsness  sboaM  be  an 
apnana^  of  this  revival,  since  even  the  unfelt  recall  by  sssocia- 
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tioual  |m>ces«»8  of  activity  in  the  guiding  sensory  centrfs,  may 
by  causing  an  outflow  of  molecular  movements,  now  suffice 
with  machine-like  regularity  to  evoke  the  accustomed  motor 
reactions,  as  in  the  case  of  a  skilled  dancer  or  a  skilled  player 
npoii  a  musical  instrument. 

Sensations  Hesultinq  from  Movement  :    Kix.f-sthktic 
Impressions. 

Before  enterin<^  into  any  details  concerning  the  sensorv 
guidance  of  movements  in  general,  something  requires  to  be 
said  about  one  particular  class  of  sensory  impressions  which 
are  of  great  importance  in  this  relation.  I  refer  to  the  body 
of  sensations  which  result  from  or  are  directly  occasioned  by 
movements.  This  constitutes  a  complex  of  impressions  which, 
for  the  sake  of  convenience  of  reference  as  well  as  for  the 
purpose  of  indicating  their  common  functional  relations,  I 
have  proposed*  to  include  under  the  designation  KinsestheaU^ 
or  the  "  sense  of  movement,"  perhaps  I  ought  rather  to  have 
spoken  of  "  sensations  of  movement,"  as  Wnndt  does,'  but  the 
former  term  is  more  in  accordance  with  those  already  in  use 
in  connection  with  this  subject  (e.g.,  "  muscular  sense,"  and 
"  sense  of  force  ").  Impressions  of  various  kinds  combine  for 
the  perfection  of  this  '*  sense  of  movement."  and  in  part  its 
cerebral  seat  or  area  corresponds  with  the  sense  of  touch. 
Thus,  under  it  are  included,  as  its  several  components, 
cutaneous  impressions,  impressions  from  muscles  and  other 
deep  textures  of  the  limbs  (such  as  fascisB,  tendons,  and 
articular  surfaces)  all  of  which  yield  conscious  impressions  of 
various  degrees  of  definiteness ;  whilst,  in  addition,  there 
seems  to  be  a  highly  imjxjrtant  set  of  unfelt  or  but  little  felt 
impressions  which  guide  the  volitional  a(;tivity  of  the  brain,  in 
ways  hereafter  to  be  defined,  and  which  serve  to  bring  it  into 
relation  with  the  different  degrees  of  contraction  of  all  muscles 
that  may  be  called  into  action.' 

*  'The  Brain  as  an  Organ  of  Mind,'  1880.  p.  543. 

*  Wnndt  mj% :— "  Lea  MOfintiona  da  uoaTemeDfc,  eomine  now  avon*  montn< 
preotiemment.  «ont  pour  imjujj  *fc»  prodmttt  /mtiommA  eomplexm,  provenant  do 
seoaatMHU  d'origine  difTercnto "  (•  tlem.  de  PUjob.  phyaiol.'  Trad,  fraii^,  lgS6^ 
i..  p.  421. 

*  I  have  introduoe'l  a  quali^ng  phnue  afur  the  word  '*ani(.lt**  above,  bacwOM 
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hy  means  of  this  complex  of  sensory  impressions  we  are 
made  acquainted  with  the  position  and  movemonts  of  our 
limbs,  we  are  enabled  to  discriminate  between  diff«'rent  degrees 
of  **  resistance  "  and  "  weight,"  and  by  means  of  it  the  brain 
also  derives  much  unconscious  guidance  in  the  performance  of 
movements  generally.* 

Of  course  it  may  be  easily  said,  and  doubtless  will  be  said, 
by  those  who  have  not  yet  realized  the  im|M)rtance  of  bestowing 
special  attention  upon  this  complex  of  imprt^ssions,  that  it  is 
unsuitable  to  describe  as  though  it  were  a  distinct  endowment, 
the  means  by  which  we  receive  and  appreciate  a  group  <»f 
impressions  having  such  diverse  sources  of  origin.  This  mere 
technical  or  formal  objection  seems  to  me,  however,  to  have 
little  weight,  when  we  consider  that  from  a  functional  jwint  of 
view  they  constitute  a  group  of  impressions  altogother  apart, 
recurring  with  extreme  frequency,  and  always  in  more  or  less 
similar  combinations,  during  almost  every  hour  of  our  waking 
life — subserving  also,  as  we  hope  hereafter  to  show,  a  most 
important  purpose.  I  think,  therefore,  we  are  warranted  in 
sp(>aking  of  the  reception  of  this  group  of  sensations  under  the 
name  of  kinwsthesis,  or  the  sense  of  movement.  There  will 
certainly  be  a  reiil  convenience  in  being  able  to  allude  to 
such  impressions  briefly,  as  '  kinacsthetic  impressions.'  It  is 
confessedly  a  mixed  group  partly  "  intrinsic  *'  and  partly 
"  extrinsic  "  in  their  origin. 


oo  reflection  I  think  I  Iittve  been  wrong  hitherto  in  Mjing  that ' 

imprewion*  are  wholly  uufcit    There  most  be  •  kind  of  oooaeioimeai  i 

wiih  them  if,  m  sHnns  now  to  be  eetftbliihed,  oar  knowledge  of  the  fiodUon  of 

our  limb*,  M  well  m  of  diffenDoea  in  weight,  ia  In  the  nain  doe  to  **  mmtcmh* 

acnae  "  impieadknta. 

'  Theao  impreadona  are  aknoat  alwaya  oloaely  linked  with  othata  of  a  taetOe, 
viwtal,  or  auditory  order,  ao  that  their  aaaodated  ideal  reeaU  praaanta  no  aort  of 
diOeuliy.  and  the  qoaatka  wttetber,  when  reealled,  they  rami  IhaMwItfa  In 
oonaoiooanaai  or  not  ia  one  whidi  haa  no  aort  of  inqiortaiwa  fbr,  aa  BIhol  aaya, 
eonadooanaaa  **  n'eat  oaoae  de  rien.**  Writing  in  tlie  *  Bewe  PhikaopUqne,* 
Jmia,  1884,  p.  638.  L.  Manoovrivr  pointedly  illoatratea  thia  in  Dm  fclknrteg 
OMuioar :  **  Bq  aon  abaeoee.  lea  eeUolea  o^i^tealaa  paavent  Mra  le  thAlM  d'opAa- 
Uooa  trta  parfidtte  anxqaellaa  peavmt  aaee^dar  dta  moavanMnls  lite  bian  i^ 
pvoprUa  at  eoordona^  loat  oomme  afl  y  avait  en  prodoolion  de  oonaciwMm.  La 
aaala  dlM«oee  aat  qne  le  e«rre«o  aort  aloia  do  aubatimt«n  h  oea  op^inikMia 
narreaaca  mum  le  eonualtro,  lantlia  que,  dana  I'clat  oppoatf,  U  laa  aabit  < 
aenl,  voilii  toat." 
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Fnmi  one  |xMnt  of  view,  egpecially,  important  <liirorenc<*.s 
separato  this  Rynchronous  and  fused  group  of  impresaions  from 
all  other  sensory  impressionB — dififerences  to  which  it  will  be 
as  well  at  once  to  allude. 

Ordinary  extrinsic  sensorial  impressions  commonly  play  the 
part  of  instigators  to  movement.  Thus  impressions  of  smell, 
sight,  hearing,  touch,  and  taste  are  either  the  immediate  or 
the  remote  instigators  of  tli*'  great  majority  of  the  movements 
executed  by  animals. 

The  movements  so  stimulated  are  in  almost  all  cases  of  a 
more  or  less  purposive  type,  directed,  that  is.  to  the  attain- 
ment of  some  end. 

During  the  whole  time  that  such  movements  are  being 
evoked  the  animal  is  constantly  receiving  those  groups  of  mixed 
afferent  imjirossions  which  we  have  styled  "  kiniesthetic," 
called  into  existence  by  the  mere  movements  themselves. 

Kinsesthetic  impressions  are  never  instigators  of  movement 
in  the  same  sense  that  olfactory  impressions  may  be  insti- 
gators of  movement.  Visual  impressions  and  auditory  im- 
pressions are  not  only  frequent  instigators  of  movement,  they 
are  also  respectively  all-important  guides  for  certain  classes  of 
movements.  From  a  functional  point  of  view,  kina?sthetic 
impressions  are  guides  only  ;  these  functional  uses  are,  however, 
co-extensive  with  movements  themselves,  since  in  conjunction 
either  with  visual  or  with  auditory  impressions  they  act  as 
guides  for  all  sorts  of  movements.  As  it  is  with  visual  and 
auditory,  so  is  it  with  kinesthetic  impressions,  their  guiding 
influence  in  the  production  of  movements  is  brought  to  bear 
partly  under  the  form  of  actual  sensations  and  partly  under  the 
form  of  revived  impressions  (the  memories  of  past  activity). 

Seeing  that  kinjvsthetic  impressions  must  be  as  numerous 
and  as  endlessly  diversified,  in  their  kinds  and  combinations 
as  movements  themselves,  it  follows  that  large  tracts  of  the 
brain  ought  to  be  concerned  with  their  registration  for  future 
use  in  the  guidance  of  all  kinds  of  voluntary  movements.* 

'  I  |)urp<K>c1y  leave  out  of  arconnt .  for  the  present  tbo  faet,  that  ktnaBsthetiA 
in)]irc.>nionfl  cntor  iarxely  iotrt  the  compotritinn  of  nearly  all  oar  vistml  and  tartilr 
ilIl|>n^■^«tr>n:i ;  moTomentd  of  the  eyes,  or  niovcmeots  of  the  handa  atid  flngera,  not 
only  vastly  incfpaain;;  the  range  of  ponible  vtaiinl  or  tactile  impreariona.  htd  aJap 
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Except  (luring  tho  last  forty  years,  the  occasional  refer- 
ences which  have  from  time  to  time  been  made  to  kiniesthrtic 
impressions  have  ap{)eared  rather  in  the  writings  of  phihn- 
Bophers,  than  in  those  either  of  physiologists  or  pathologists. 
Yet  the  first  mention  of  such  impressions  goes  back,  according 
to  Sir  William  Hamilton,  to  a  rather  remote  past.  He  tells  us 
that  two  Italian  physicians,  Julius  Caesar  Scaliger,  in  1557,  and 
Ca«alpinus  of  Arezzo  in  15G9,  quite  indoj>endently  of  one 
another,  were  the  first  to  recognize  and  definitely  state  that 
the  exercise  of  our  power  of  movement  is  the  means  whereby 
wo  are  enabled  to  estimate  deforces  of  "  resistance,"  and  that  by 
a  faculty  of  "  active  apprehension  "  which  was  by  them  con- 
trasted with  touch  as  "a  capacity  of  sensation  or  mere 
consciousness  of  passion."  These  early  references  to  such  an 
endowment,  like  those  of  Maine  de  Biran  and  Sir  William 
Hamilton  himself,  have  for  the  most  )>art  supposed  the 
existence  of  a  separate  faculty  or  endowment  associated  with 
volition,  or  the  mere  will  to  move,  to  which  such  names  as 
the  "  sense  of  effort,"  the  "  sense  of  force  "  or  the  "  locomotive 
faculty  "  have  been  given — agreeing  very  closely  with  what 
Wundt  has  since  termed  the  "  sense  of  innervation." 

Some  of  the  causes  why  physiologists  should  for  so  long 
have  paid  but  scant  attention  to  this  class  of  impreasions  may 
be  thus  enumerated  : — 

(1)  The  most  typical  and  important  group  of  kinesthetic 
impressions,  viz..  those  derived  from  the  muscles  themselves, 
belong  like  visceral  impressions,  to  the  class  of  "  intrinsic " 
sensations,  which,  as  a  whole,  receive  but  little  of  our  conscious 
attention  under  all  ordinary  conditions  of  life.  These  are 
*'  means  "  rather  than  "  ends,"  and  consequently  soon  become 
sub-conscious  modes  of  activity. 

(2)  These  impressions  are  not  directly  concerned  with  the 
organism's    life  of   relation — that  is,  they  do  not  directly 


cateriog  m  It  ««n  into  their  very  stnictor«,  ami  thereby  eoabling  w  to  iwogBiM 
•ad  Judge  whet  philoeophen  oall  the  prinuurj  qiMlitiee  of  nMOIar.  vii.,  nUdttjr, 
MileMlaD,  flgora.  ^o.  I  aleo  omit  further  meDtioii  of  the  fhot,  that  Mnttbetfa 
tmpwitMH  likewiee  act  •«  gnidee  in  the  great  elaae  of  ttAtx  noveoMsats  whkh 
f  piwtoeed  todepwuleniljr  of  the  oerahml  hemiepheras,  bj  the  BiMMieeplidoa 
Mid  eprebplinm,  M  well  m  by  utber  iMMori-aotor  ooaplee  of  lower  gmda 
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stimuljito  its  converse  >»ith  the  outside  world.  Impressions 
derived  from  movement  cannot  in  tliemselves  be,  nor  are  they 
when  ideally  revived,  first-hand  instigators  of  movement,  how- 
ever much  they  may  aid  in  the  repetition-  of  movements 
previously  effected. 

(3)  Owing  to  the  nature  of  this  sensory  endowment,  it  is 
one  which  cannot  be  investigated  by  experiments  upon 
animals.  The  presence  or  absence  of  ordinary  sensory  en- 
dowments may  be  tested  in  the  lower  animals,  by  looking 
for  the  recurrence  or  not  of  some  particular  motor  reactions 
which  we  know  are  apt  to  be  excited  by  the  presentation  of 
this  or  that  stimulus  to  the  sense  which  is  being  tested.  The 
sense  of  movement  being  however  a  so-called  "  intrinsic " 
sense,  and  not  an  instigator  of  movements,  cannot  be  tested  in 
this  manner.  Indeed  it  may  be  safely  said  that  no  experi- 
ments that  can  be  made  upon  the  lower  animals,  even  upon 
monkeys,  are  capable  of  throwing  any  decisive  and  direct  light 
u|H)n  the  presence  or  absence  of  the  most  important  element 
in  this  endowment,  viz.,  the  impressions  emanating  from 
contracting  muscles.* 

The  Muscular  Sense. 

It  should  be  stated  here  that  the  announcement  of  the 
existence  of  a  "  special  class  "  of  sensations  emanating  from 
muscles,  came  from  Sir  Charles  Bell.  He  first  postulated  the 
existence  of  a  special  endowment,  to  which  he  applied  the 
name  "muscular  sense,"  whilst  the  reality  of  the  sensations 
emanating  from  muscles  was  first  demonstrated  and  accurately 
estimated  by  the  experiments  of  E.  II.  Weber,'  who,  however, 

'  Thus  it  happens,  perbap«,  that  the  evidence  on  which  Ferrier  relies  in 
support  of  the  notion,  that  the  "  niuaculHr  sense  "  was  defectire  in  three  monkeys 
operated  apon  by  him  {See  '  Fonctiona  of  the  Brain,'  2nd  ed.,  1886,  pp.  335, 
340.  344),  is  no  more  convincing  to  me,  than  is  the  evidence  of  Uitzig  and 
Notlinagel  to  him,  in  support  of  their  cortical  localisation  of  mnscular  senae 
ce!iirc3  (p.  .379).  We  mast  have  observations  on  men  and  women  for  the  solation 
of  this  problem,  who  can  tefl  us  what  they  know  of  the  position  of  their  limbs, 
and  of  th«ir  movements  (active  or  pftssiTe),  as  well  as  concerning  their  ability 
to  appreciate  differences  in  weight. 

*  Annotationes  anatom.  (Progr.  coHecta.)  Ptoleg.  xiL  (1881).  7a«l«itiii  tmd 
Gfviringt'/uhl. 
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spoke  of  the  eiulowmont  by  which  we  are  eiiable<l  to  die- 
criminate  (lifierent  degrees  of  "  resistance  "  or  weight,  as  the 
**  sense  of  force."  £.  H.  Weber  was  the  first  to  make  definite 
inrestigHtions  as  to  the  differences  in  weight  which  coald  be 
appreciated  by  the  mere  tactile  sense  of  contact  and  pressure 
whilst  the  hand  was  at  rest  on  a  flat  surface,  and,  subseqnently, 
to  ascertain  by  careful  experiments  that  a  c<jnsiderably 
heightened  power  of  discrimination  existed  when  the  muscles 
were  called  into  play — that  is,  by  no  longer  allowing  the  hand 
to  rest  upon  a  fiat  surface,  but  by  slowly  moving  the  arm 
when  different  weights  were  successively  placed  upon  the 
palm.  Numerous  comparative  experiments  of  this  kind 
made  by  Weber,  and  since  confirmed  by  other  inyettigators, 
have  shown,  that  the  activity  of  the  muscles  adds  greatly  to 
our  ability  to  discriminate  differences  in  "weight"  or  ** re- 
sistance." Thus,  by  the  mere  sense  of  cutaneous  pressore  it 
has  been  found  that  the  addition  of  one-third  of  the  original 
weight,  wliatever  it  may  have  been,  is  needful  to  produce  a 
perceptibly  different  impression ;  while,  on  the  other  hand, 
when  muscles  are  allowed  to  be  called  into  play  the  power  of  dis- 
crimination is  so  greatly  heightened  that  an  addition  of  no  nmro 
than  ^^^th  of  the  original  weight  is  generally  capable  of  yield- 
ing a  distinguishable  difference  in  the  resulting  impressions. 

This  constitutes,  in  fact,  the  physiological  proof  of  the 
existence  in  us  of  a  distinct  ability  to  discriminate  different 
degrees  of  weight  or  resistance  by  impressions  resulting  from 
various  states  of  tension  or  contraction  in  onr  muscles.  This 
ability  is  lost  in  certain  diseases,  and  its  absence  giTes  rise  to 
disordered  movements  when  the  eyes  are  closed,  as  well  M  to 
ignorance  of  the  position  of  the  limbs  and  other  related  defecte. 

For  the  better  understanding  of  this  {uirt  of  our  subject  it 
seems  best  to  record  here,  in  sequence,  the  different  cases  to 
which  I  desire  to  call  attention,  for  the  purpose  of  illtistrating 
the  nature  of  the  defects  themselves,  as  well  as  the  nature  of 
the  diseases  with  which  they  are  roost  commonly  associated. 

Aa  samples  of  this  kind  of  evidence  I  will  first  cite  a  few 
detiuls  (all  that  I  have  been  able  to  find)  conceniing  two  cases 
which  were  reported  at  atimo  when  no  particular  att«<iiii<>ii  )m<l 
been  given  to  such  morbid  phenomena. 
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"  In  February,  1790,  a  German  schoolmaster,  after  extreme 
worry,  was  seized  with  an  insenoibility  extending  over  the  whole 
body.  Morementa  were  freely  ezeonted  at  all  the  joints,  and  all 
his  muscles  were  entirely  nnder  the  influence  of  the  will,  though 
the  patient  had  no  feeling  of  having  executed  rooTements.  He  could 
move  his  toes  separately  or  together  at  will,  but  in  order  to  know 
whether  the  movement  had  really  taken  plaoe  he  was  obliged  to  assure 
himself  by  means  of  his  eyes.  He  walked  quite  easily,  though  it 
ttveinoil  to  him  as  if  lie  did  not  make  uoe  of  his  own  legs."' 

Deineaux''  gives  details  cxmceniing  a  woman  suffering  from  hemi- 
ana'sthesia,  which  show  the  complete  loss  in  her  of  the  sensations 
(doming  from  muscles,  as  well  as  of  all  other  modes  of  sensibility, 
Nuperficial  and  deep,  in  the  affected  limbs.  He  says  : — "  She  put 
her  muscles  in  action  under  the  influence  of  her  will,  but  she  had 
no  c<nisciou8uees  of  the  movements  which  she  executed ;  she  knew 
not  what  was  the  position  of  her  arm — it  was  impossible  for  her  to 
say  whether  it  was  extended  or  flexed.  If  one  told  the  patient  to 
raise  her  hand  to  her  ear,  she  executed  the  movement  immediately ; 
but  when  my  hand  was  interposed  between  her  own  and  the  ear, 
she  was  not  conscious  of  it ;  if  I  stopped  her  arm  in  the  midst  of 
its  movement,  she  did  not  become  aware  of  it.  If  I  fixed,  without 
allowing  her  to  bo  aware  of  it,  her  arm  upon  the  bed  and  told  her 
to  raise  the  hand  to  her  head,  she  strove  for  an  instant  and  then 
became  quiet,  believing  that  she  had  executed  the  movement.  If 
I  induced  her  to  try  again,  showing  her  that  her  arm  had 
remained  in  the  same  place,  she  attempted  to  do  so  with  more 
energy,  and  as  soon  as  she  was  compelled  to  call  into  play  the 
muscles  of  the  opposite  side  [of  the  body],  she  reoc^nized  that  the 
movement  was  opposed." 

In  these  cases  the  set-called  "  mnscular  sense  "  was  clearly 
absent,  and  so  were  all  kinsesthetic  impressions  in  the  affected 
limbs,  leading  to  an  ignorance  of  their  position  and  movements. 
Details  will  now  be  given  concerning  another  very  remarkable 
case,  of  a  somewhat  different  type,  which  was  examined  with 
great  care  and  reported  at  length  by  Landry,*  in  his  interesting 
"  M^moire  siir  la  paralysie  du  sentiment  d'activite  mosctUaire.'* 

The  patient  was  a  physician,  fifty-five  years  of  age,  who,  froin 
Landry's  account,  I  judge  to  have  been  dearly  suffering   from 

>  Reported  in  UnfelaiKl's  'Joornal,' and  qooted  bj  Bellkm  in  his  '  Becberch. 
•or  U  Pathol,  et  Phyaiol.  dea  Sens,  tactilea,'  Th^  de  Pkris,  1653,  p.  4€L 
*  '  Dea  Hernies  Cnuales,'  Ttiim  de  Pkris,  1843,  p.  lOa 
'  '  (iai.  dea  HtipiUos,'  1859.  Ofaa.  III.,  P>  270. 
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locomotor  ataxy  of  an  unnstial  type.  In  regard  to  hU  power  of 
execnttng  movements  with  his  eyes  open  and  doeed  reepeotively, 
and  as  to  his  knowledge  of  his  movements  and  of  the  different 
degprees  of  tension  in  his  muscles,  the  following  qnotationa  may  be 
made : — 

**  Volantary  contraction  seemed  to  have  lost  nothing  of  its 
energy.  When  seated  or  in  the  lying  posture  he  easily  elevates 
his  lower  limb  and  maintains  it  elevated  for  a  long  time  without 
apparent  fatigue,  only  the  limb  is  the  seat  of  oscillations  which  he 
always  in  part  oontruls  when  he  sees  them.  He  has  no  idea  of  the 
more  or  lees  extensive  and  violent  passive  movements  whi<di  his 
limbs  are  made  to  undergo.  Active  movements  are  not  even 
appreciated  as  soon  as  he  ceases  to  watch  them.  Thus,  after 
having  made  him  close  his  eyes,  if  ho  is  asked  to  move  one  of  his 
lower  limbs  in  whole  or  in  piirt,  he  does  it,  but  cannot  say  whether 
the  movement  executed  is  great  or  small,  energetic  or  feeble, 
or  even  whether  it  has  really  taken  place ;  and  when  made  to 
open  his  oyoe  whiUt  ho  is  moving  his  leg  fn>m  right  to  left,  for 
example,  he  declares  that  he  had  only  a  very  inexact  idea  of  this 
action.  In  the  same  way  if  after  having  specified  to  him  some 
aim  to  be  accomplished,  and  having  made  him  measure  the 
distance  with  liis  eye,  he  is  told,  without  looking,  to  bring  his 
foot  to  the  8]x>t,  it  remains  on  this  side  of  it  or  goes  beyond  without 
his  suspecting  it,  or  if  he  succeeds  it  is  only  by  chance.  On  the 
contrary,  when  he  watches  the  movement  of  bis  fuot  he  easily 
places  it  currectly.  ...  In  fact,  when  he  cannot  see  his  limbs,  he 
is  no  longer  coni>ciou8  of  their  existence — he  is  ignorant  of  their 
pusitiou.  When  in  his  bed  he  loses  tliem,  so  to  speak,  and  has  to 
search  for  them  with  his  hands.  In  the  sitting  posture,  he  ofton 
seeks  to  extend  or  to  flex  them  when  the}'  are  already  in  these 
positions.  If,  having  the  wish  to  execute  a  movement,  I  prevent 
it,  he  does  not  perceive  it  and  attributes  to  the  limb  the  position 
which  he  had  intended  to  give  to  it.  He  neither  appreciates  the 
resistance  one  opposes  to  his  movements,  nor  weights  with  which 
one  diarges  his  limbs.  He  easily  raises  a  very  heavy  object  when 
he  has  estimated  its  weight  by  sight ;  but  if  he  is  not  permitted 
to  judge  of  this  previously,  he  docs  not  know  how  to  apportion  his 
effort  t<)  its  weight,  and  the  muscular  contraction  is  either  too  great 
or  dfcidoilly  tot>  Utile. 

"  In  the  iip|K>r  limlis  there  are  almost  the  same  dinordert :  ill-co- 
ordinatoil  and  badly  measured  movements ;  defective  appreciation 
of  passive  movements,  and  even  of  active  movements  when  the 
liatient  does  nut  see  them;  but  faculty  of  co-ordinating  and  of 
lucasuriug  his  moveiueuts  when  lie  i-alls  to  his  aid  his  sense  of 
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si^clit ;  great  energy  of  mnKcular  oontracfion  ;  integrity  and  rapidity 
of  each  isolutetl  luovemout  of  the  fingers,  of  the  hands,  of  the  fore- 
arniK.  and  of  the  arms ;  impossibility  of  appreciating  weight  or 
resist  inco;  sensation  of  extreme  lightness  of  the  hands,  etc. 
Prehension  is  much  tiltered  ;  the  patient  seizes  an  object  clumsily, 
and  only  succee^is  in  seizing  it  better  when  he  attentively  watches 
his  fingers.  He  can  no  longer  write.  As  soon  as  his  attention  is 
reli»xe<l  he  lets  objects  fall  which  he  may  have  been  holding, 
without  perceiving  that  their  weight  has  ceased,  or  that  his  fingers 
aro  extended.  Everything  appeirs  to  him  without  weight.  He 
can  neither  appreciate  the  thickness  nor  the  size,  nor  the  form  of 
bodies  which  one  makes  him  touch,  or  rather  almost  always 
attributes  to  them  a  form  and  a  size  almost  identical — he  describes 
them  as  cylindrical  ur  round,  and  of  about  two  centimetres  in 
thickness.  If,  after  haWng  made  him  close  his  eyes,  one  takes 
from  his  hand  an  object  which  he  is  holding,  he  does  not  perceive 
it,  and  continues  to  maintain  the  position  he^had  taken  in  order  to 
hold  it,  believing  that  he  feels  something  of  the  same  shape  and 
VMlmne.  The  same  thing  happens  if,  equally  without  his  know- 
ltMl::;e,  one  has  completely  opened  his  hand;  he  believes  it  to  be 
still  cl««ed  and  filled  by  an  object  whose  form  and  pize  he  judges 
as  if  he  had  never  ceased  to  hold  it.  He  does  not  perceive  the 
resistance  which  is  opposed  to  the  movements  of  his  fingers  and 
hand,  aud  often  thinks  that  he  has  execated  a  movement  when  he 
has  been  prevented  from  doing  so.  He  cannot  judge  of  the  consis- 
tence of  bodies,  to  which  he  attributes  without  discernment  either 
hardness  or  softness.  When  one  plunges,  without  his  knowledge, 
one  of  his  fingers  in  water,  he  perceives  the  coldness  very  well, 
but  when  he  is  asked  to  move  his  finger  about,  he  thinks  he  moves 
it  in  air  and  does  not  perceive  the  resistance  of  the  liquid. 

"  His  movements  have,  as  I  have  said,  a  great  irregularity ;  bat 
all,  even  the  most  delicate  movements  of  the  fingers,  are  executed 
with  the  greatest  facility.  When  he  looks  at  them  one  can  only 
prevent,  their  flexion  with  difficulty,  and  he  can  press  one's  hand 
vigorously.  If  he  ceases  to  see,  he  continues  to  make  efforts 
to  flex  his  finger  or  his  hand  when  opposed,  but  he  does  not 
know  how  to  apportion  his  contraction  to  the  resistinoe;  he  also 
presses  the  hanti  very  softly,  as  if  there  were  a  real  loss  of  power. 
With  his  eyes  open,  he  easily  opposes  the  thumb  to  each  of  the 
other  fingers;  with  his  eyes  closed,  the  movement  of  opposition 
occurs,  but  the  thumb  only  by  chance  meets  the  finger  which  it 
seeks.  With  his  eyes  open  he  is  able,  without  heoititinu,  to  bring 
his  two  hands  together ;  but  when  his  eyes  are  closed  his  hands 
seek  oue  another  in  space,  and  only  meet  one  another  by  chance. 
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The  finger«  cuu  nu  longer  \)0  rcgalurly  intcrlockod.     There  iii  nut 
the  least  tremor  of  the  band." 

"  Condition  of  eutaneotu  $emnbilily  in  the  /our  Untb$. — Sensations  of 
oontaot  pieeerved  but  obtnse;  M.  X.  fooln  quite  well  when  he  is 
tonched,  but  he  cannot  say  with  what  kind  of  object.  Tbus  he 
cannot  decide  whether  it  is  with  wool,  with  wood,  or  with  the 
observer^H  hand.  He  no  longer  foels  tickling,  lie  is  able  [>crfect)y 
to  specify  the  precise  point  at  which  he  is  touched,  unless  the  body 
with  which  the  contact  is  made  covers  only  a  very  small  area  of 
skin,  as,  for  example,  the  blunt  point  of  a  needle.  Sensations  of 
tomiieraturo  intact;  sensations  of  pain  much  exaggerated." 

laundry  gives  two  other  cases  very  similur  to  the  above,  but 
I  will  next  quote  a  few  details  concernin"^  a  very  remarkable 
case  which,  in  one  important  resjKict,  stands  in  marked  con- 
trast with  those  that  have  gone  before,  and  more  especially 
with  the  two  cases  which  will  follow — I  mean,  as  regards  the 
patient's  ability  to  execute  precise  movements  when  the  eyes 
were  closed.  This  is  a  case  in  which  a  more  or  less  general 
anaesthesia  existed  for  over  thirty  years,  and  the  mun  was 
repeatedly  examined  by  many  trustworthy  observers.  The 
record  of  the  case  was  published  by  Spaeth,'  and  the  auto)>sy 
was  fully  described  by  Schueppel.^ 

llemigiuH  Lens,  agvd  forty-twu.  in  the  year  1862,  has  mffered 
for  twenty  yoars  with  anaesthesia  of  the  hundti  and  arms,  whioh 
rapidly  l)ccamo  severe ;  for  six  years  similar  troubles  have  existed 
in  the  lower  extremities.  Present  condition :  upper  extiemitic-s 
wholly  anatsthetic;  on  the  soles  of  the  feet  the  sensatiunM  of 
touch,  pressure,  and  {iain  are  entirely  extinct,  and  in  the  lep> 
considerably  diminisheil.  He  falls  when  his  eyes  are  dosed.  In  the 
dark,  when  in  bed,  he  feels  as  if  floating  in  the  air,  as  the 
anassthesia  extends  to  the  trunk. 

JtfarcA,  1864. — Sense  of  pressure  in  the  upper  extremity,  and  the 
sense  of  force,  entirely  extinct.  Sense  of  {Kwition  of  the  upiK-r 
extremity  and  of  j  assive  movements  of  thu  latter  completely 
extinct.  Moveiuents  of  the  up|K5r  extreniity  powerful  and 
|N<rfvctly  correct;  the  }>atieut  eats  alone,  dresses  himself,  etc.,  as 
far  as  he  can  direct  hi«  acts  with  his  sight.  When  the  eyes  are 
closed,  the  hands  are  moved  nearly  like  those  of  a  blind  man.  1  ii 
the  lower  extremities,  besides  the  outaneons  anaasthesia,  thore  is 

'  •  Beitr.  Bur  Ix>hn  tod  dsr  Ttibrs  dorMtlin.'  Tabingcti,  I8M. 
*  •  ArcJi.  «l.  Ikilk..'  Bd.  xv.,  1H74.  p.  44. 
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coiu|»loti!  1..SW  ot  the  sonao  of  pMsWe  movomonts  and  ol  the 
{HMitioii  of  liiubti.  lu  spite  of  thu  the  patient  can  walk  without 
Bupi>urt,  quite  fast  and  seouroly,  fur  a  good  distance.  If  he  ia 
askeil  tu  raise  his  foot  to  a  given  height  while  his  eyee  are 
shut,  ho  accoiuplishee  the  act  by  a  perfectly  quiet  and  suitable 
motion. 

June^  1872. — Sensibility  continues  the  same.  When  the  eyee 
are  bhut  he  has  no  idea  at  all  of  the  i)osition  of  hi;i  limbs,  and,  if 
standing  falls.  He  (»ii  still  walk  clumsily,  but  not  ataotically. 
He  can  perform  all  de^dred  actions  with  his  arms,  as  long  aa  he 
cau  see  them.* 

This  patient  seems  to  have  had  decidedly  more  power  of 
executing  accurate  movements  when  the  eyes  were  closed,  than 
is  commonly  met  with  in  such  cases.  But  then  the  anaesthetic 
condition  of  the  arms  had  lasted  for  twenty  to  thirty  years 
when  the  results  above  recorded  were  obtained,  so  that  ample 
time  had  elapsed  to  permit  his  nervous  system  to  accommodate 
itself  to  its  altered  conditions,  and  so  to  gain  a  power  of 
executing  voluntary  movements  with  closed  eyes,  which 
))robably  did  not  exist  at  first  in  this  patient,  in  whom 
''  muscular  sense "  impressions  appeared  not  to  reach  the 
cerebral  cortex,  however  it  may  have  been  with  lower  centres. 
I'll  is  is  certainly  an  altogether  exceptional  case.' 

Duchenne's  attention  seems  to  have  been  attracted  to  the 
eflfect«  of  loss  of  the  "  muscular  sense  "  very  shortly  after  the 
first  cases  were  published  by  Landry.'  A  short  paper  from  him, 
entitled  "  Usages  de  la  sensibilite  musculaire "  appeared  in 
1853,*  which  two  years  afterwards  was  reprinted  and  added  to 
in  his  work  "  Du  1  electrisation  locAlisee"  (p.  410).  Here 
Duchenne  points  out  that  such  cases  as  I  have  above  referred 

'  Abstract  quot«tl  from  traiwlation  of  Zicmaseu's  '  CyclopiBdia,*  vol.  xiii.,  p.  89. 

•  Yet  we  find  Dr.  Ferrier  relying  upon  it,  in  spite  of  all  other  eviclt-noe  to  tlie 
ooutrary,  apparently  as  sole  support  of  a  view,  which  will  aasoredly  fiud  no 
general  aoceptunce,  to  the  effect  that  a  "  limb  can  be  moved  freely  and  Ibroibly 
and  directc-d  without  uncertainty,  for  volitional  porijoses,"  when  the  eyes  are 
cloeed,  *♦  in  the  entire  absence  of  any  sense  of  movement "  (foe  «<.,  p.  65).  In 
r.L'anl  to  that  point  I  would  refer  him  to  the  eaaes  of  Landry,  as  well  as  to  thoae 
now  about  to  be  recorded  from  the  obaervatioua  of  Dnehemie,  Briquet  and  Baxii* 

(p|».  16-20;. 

*  Arehiv.  pcntr.  ik-  Mi^^  Ub'l.  Other  cases  were  rocordal  in  1858  by  BcUioo 
(Tlim;  i\v  r»ri!<)  '  K.cli.  histor.  »ur  lu  [lathol.  el  Li  pliysiul.  dus  MO*.  tactUes. 

♦  '  Mouiteur  d»«  llOpitaux* 
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tu  (excepting  the  last,  which,  of  course,  appeared  after  the 
date  of  his  work)  constitute  only  one  category  of  those  in  whicli 
there  is  paralysis  of  what  Landry  termetl  "le  sentimt-nt 
d'activit^  musculaire."  He  says : — **  In  the  second  category, 
which  is  much  less  numerous,  the  patients  when  nmilarhj 
deprived  of  sight  lose  the  faculty  of  executing  the  simplest  vduniartj 
movement.  If  they  are  bid  for  example,  to  open  or  shut  the 
hand,  flex  or  extend  the  forearm,  in  a  word,  whatever  move- 
ment one  asks  them  to  make,  the  muscles  which  ought  to  <  •  ♦  - 
into  contraction  remain  inert,  notwithstanding  all  the  «  : 
of  the  will.  One  only  observes  sometimes  certain  irregular 
movements,  slight  in  extent,  weak,  and  different  in  kind  from 
those  that  they  wish  to  execute — movements  of  which  they 
have  even  no  knowledge.  Nothing  can  descriln)  their  astonish- 
ment when  they  perceive,  after  the  exjierinient,  that  their 
limb  has  remained  in  the  same  situation,  when  they  thought 
they  had  made  it  execute  a  movement.  Their  surprise  is  all 
the  more  great,  since  they  can  execute  this  same  movement 
with  rapidity  the  instant  that  they  are  permitted  to  hx'V  •»*  the 
limb." 

In  confirmation  of  these  statements  Duchennr 
detailed  account  of  a  patient  in  *  la  Charity '  under  tin- .  iin-  i.i 
Briquet,  whom  they  conjointly  8ubmitti.'d  to  rejKjated  careful 
examinations.^  The  patient  was  an  hysterical  girl  who  was 
suflfering  from  complete  ano^'sthesia,  superficial  and  deep.  She 
presenteil  all  the  same  kind  of  phenomena  a.s  were  se<>n  in  the 
eases  already  recorded,  that  is  to  say  a  lack  of  knowle<]ge  as 
to  whether  a  movement  which  had  been  willed  had  Ixn^n 
execute<l  or  not  (necessarily,  therefore,  an  ignorance  of  the 
extent  of  her  movements  and  of  the  position  of  her  limbs), 
together  with  a  total  inability  to  apprtH:iate  degrees  of  re> 
sistance.  In  addition,  however,  there  were  new  peculiarities 
conceniing  which  the  following  quotations  may  be  made. 

"  There  was  ali>o  auothor  }iheDomenon  which  M.  Briquet  and  I 
observud  in  this  oase  uf  general  and  prufound  inaeniiibility :  that 
ia,  uuu  could  viulently  striko  her  linil>.>«,  shako  them  violently.  ati<1 
change  their  place,  without  hur  having  wny  knowledge  of  it.  .  .  . 

*  loe.  HI.  f   i  1 
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On  devoting  mywlf  to  tho  examination  of  this  patient  I  found 
that  she  preeented  in  tho  highest  degree  tho  phenomena  which 
constitute  the  special  object  of  this  article.  ThuK  having  stooped 
in  such  a  manner  as  to  prevent  her  seeing  her  hand  at  the  moment 
when  I  told  her  to  close  it,  tho  hand  remained  motionless  though 
she  thought  she  had  clothed  it ;  and,  whilst  I  was  making  her  extend 
and  flex  the  forearm  upon  the  arm,  having  turned  her  attention 
away  from  this  limb  the  movement  was  immediately  arrested — 
the  limb  remaining  in  position  as  if  it  had  been  tetanisud.  I 
should  adil  that  tho  patient,  whom  I  had  seen  for  the  first  time, 
was  quite  ignorant  of  what  I  sought  to  et>tablish.  .  .  .  But  here  is 
another  experiment  which  shows,  in  addition,  that  the  action  of 
the  will  in  combination  with  the  sense  of  sight  was  necessary  also 
for  the  cessation  of  a  contraction  once  produced.  If  after  having 
made  her  squeeze  the  hand,  she  is  prevented  from  seeing  it,  and 
told  to  cease  all  effort,  one  feels  that  the  contraction  of  tho  flexors 
continues,  and  it  is  necessary  to  employ  considerable  force  to  open 
her  hand.  Or,  if  after  having  made  her  flex  tho  forearm,  one 
prevented  her  seeing  it  the  forearm  remained  in  a  state  of  flexion, 
and  it  was  necessary  to  employ  a  pretty  strong  force  to  extend  it 
(it  must  be  recollected  that  the  patient,  deprived  of  all  sensibility, 
had  no  consciousness  of  the  movements  which  were  impressed  upon 
her  limbs  "). 

"  Here,  again,  is  another  experiment  which  shows  that  it  is  not 
sufficient  for  the  patient  merely  to  be  able  to  see  in  order  that  the 
movement  should  be  obtained,  but  that  it  is  also  necessary  for  her 
attention  to  be  fixed  upon  the  limb  about  to  be  called  into 
movement.  Having  placed  the  patient's  hands  sufficiently  close  to 
one  another  so  that  she  was  able  to  see  them  both  equally  well, 
I  asked  her  in  shut  them  and  to  open  them  both  at  the  same  time. 
The  flexion  was  executed,  but  alternately  on  the  two  sides ;  and 
it  was  the  same  in  regard  to  the  extension.  She  was  not  able  to 
contract  huiuologous  muscles  at  the  same  time,  whatever  effort  she 
made  to  obtain  such  a  result.  One  could  see  that  during  the 
contractions  she  alternately  fixed  her  attention  upon  the  hand 
about  to  be  called  into  movement.  It  was  no  longer  possible  for 
her  to  flex  or  extend  simultaneously  both  forearms."  This  patient 
remained  under  ol)servatiou  for  many  months  without  any  notable 
change  in  her  condition. 

The  account  given  by  Duchenne  of  this  remarkable  case 
was  subsequently  entirely  confirmed  by  Briquet.  He  also 
holds  that  this  extreme  condition  of  aniesthesia  of  the  muscles 
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is  extremely  rare.  IIo,  however,  gives  the  details  of  another 
case,'  just  as  extraordinary  as  that  recorded  by  Duchennc, 
this  pati«?nt  having  Wen  under  his  care  for  nearly  twelve 
months  in  '  la  Charit^.*  Here  are  a  few  qnotations  extracted 
from  his  report : — 

The  patient  was  a  girl,  21  years  of  age,  BiiflVring  nniong  other 
things  from  complete  loss  of  taste,  from  noiBCH  in  tlie  ears,  and 
from  anihlyopia  especially  on  the  loft  side. 

"  The  skin  of  the  whole  periphery  of  the  body  is  completely 
insensible ;  the  patient  absolutely  does  not  feel  anything  which 
she  touches. 

"  The  muscles  of  the  limbs  do  not  feel  pressure  ;  they  require  to 
bo  pressed  strongly  against  the  Inmes  before  the  patient  feels 
anything.  Passive  movements  are  not  at  all  felt,  so  that  the 
patient  has  no  consciousness  of  them  if  sight  does  not  intervene. 

"  In  short,  the  amosthesia  of  the  surface  of  the  body  is  so 
extreme  that,  having  bandaged  her  eyes,  the  patient  has  been 
taken  from  her  bed  with  only  her  nightnlress  on,  placed  upon  the 
flour  of  the  ward  where  she  has  been  left  a  few  moments,  and 
then  replaced  in  her  bod,  without  her  having  any  oonsciousneas  of 
what  had  been  done.  The  patient  describes  her  condition  by 
saying  that  she  is  like  a  balloon  suspended  in  the  air.  She  has 
only  the  sense  of  sight,  which  is  weak,  and  that  of  hearing,  which 
is  just  as  bad. 

"  The  mnsoles  of  the  upper  extremities  are  notably  weak,  never- 
thelen  the  pationt  can  sew  pretty  well ;  she  moves  her  fingers 
and  hands  well,  but  if  one  prevent*  the  inteireniion  of  $ig\t  no  move- 
ment M  anjf  longer  j)o$»ible :  vfhUever  maff  he  the  efforts  of  the  tPtS,  tkert 
i$  complete  immoinlittf. 

**  The  lower  extremities  are  still  more  feeble ;  the  patient  can, 
whilst  in  bod,  execute  some  movementa  of  the  whole  limb,  but  she 
cannot  move  the  toes,  and  when  she  is  placed  on  her  legs  they 
in>me<liatoly  doable  under  her,  and  there  would  inevitably  be  a 
fall  [if  she  were  not  supported]." 

After  she  had  been  in  the  hospital  about  four  months  this 
patient  was  in  some  respects  better,  she  oould  for  instance 
maintain  herself  in  the  standing  position  when  supported  on  both 
sides,  but  as  regards  her  kuuwlcdgc  of  }>ahsive  movements,  and  of 
the  position  of  the  limbs,  there  was  no  improvement  whatever. 

Fortunately  I  have  been  able  to  find  the  record  of  another 
>  'TnM  d«  myitM^'  Paris,  I8S81  p.  801 
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case  recorded  by  Bazire,*  very  similar  to  those  reporto<I  by 
Duchenne  and  Briquet.  Only  here  we  have  to  do  with 
hcmiuniesthcsia  rather  than  with  general  insensibility,  and 
there  is  the  important  fact  that  it  occurred  in  a  man  rather 
than  in  a  hysterical  girl,  and  probably  as  a  result  of  some 
slight  organic  lesion.  The  actual  inability  to  move  when 
the  eyes  were  closed  was  here,  moreover,  limited  to  the  lower 
extremity ;  though  the  power  of  moving  the  upper  extremity 
under  the  same  conditions  was  much  more  than  usually 
affected.  This  case  is  in  marked  contrast  with  the  ordinary 
run  of  cases  of  hemianaesthesia,  in  which  there  is  generally  no 
very  appreciable  loss  of  "  muscular  sense." 

*'  W.  P. ,  aged  43,  married,  a  plumber  and  gas  fitter,  was 

admitted  into  the  Westminster  Hospital,  under  Dr.  Fincham's 
care,  on  April  25,  1865.  He  is  tall,  fairly  nourished,  with  a  sallow 
complexion,  and  there  is  a  faint  blue  line  along  the  edge  of  his 
gums.  He  has  never  had  gout,  rheumatic  fever,  or  syphilis.  A 
year  &go  he  had  an  attack  of  lead  colic,  followed  by  dropping  of 
the  loft  wrist,  which  only  lasted  a  few  days. 

"PrMCiii  state : — There  is  complete  analgesia  of  the  whole  left  half 
of  the  body,  exactly  limited  to  the  median  line — namely,  of  the  left 
hailf  of  the  head,  fJEice,  tongue,  palate,  neck,  trunk,  and  penis,  and 
the  left  arm  and  leg.  Pricking  and  pinching,  except  in  the  spots 
to  be  presently  mentioned,  are  obscurely  felt  as  a  mere  contact, 
and  many  seconds  after  the  impression  is  made.  The  left  eyeball 
is  so  insensible  to  pain  that  the  patient  rubs  it  with  impunity. 
The  left  half  of  the  tongue  cannot  distinguish  sapid  substances, 
and  the  patient  complains  of  a  sensation  of  heat  and  dryness,  and 
occasionally  of  pins  and  needles  in  that  side  of  the  organ.  Instead 
of  analgesia,  there  is  tenderness  on  pressure  in  front  of  the  left 
elbow-joint,  and  again  near  the  lower  edge  of  the  deltoid.  Differ- 
ences of  temperature  are  more  acutely  perceived  on  the  affected 
rather  than  on  the  healthy  side.  There  is  nearly  complete  anaes- 
thesia of  the  left  half  of  the  body,  for  when  any  point  is  touched 
on  that  side,  the  patient  becomes  conscious  of  it,  only  after  an 
interval  of  several  seconds,  and  besides,  localizes  the  impression 
erroneously.  He  states  that  he  feels  as  if  through  a  thick  layer  of 
flannel  or  wooL  He  does  not  know  the  position  of  his  left  arm  or 
leg,  if  he  does  not  see  it.  I/,  when  his  eyes  are  «Aw/,  he  be  asked  to 
tourh  the  tip  of  his  »ose  with  his  left  hand^  he  visMif  makes  eomsiderable 
egortSf  b^t  his  htrnd,  wkiek  is  raised  with  great  d^fiemltg  and  «Ioicimm, 

'  TnuialattoD  of  TrocHMia'*  *  LeottmV  1866;  p.  SIS. 
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eiiker  stops  at  a  certain  height,  or  goes  to  one  side  of  the  head,  never 
succeeding  in  touching  the  nose.     The  movement  is  slow  and  hou- 
tating,  nevor  abrupt  or  jurkeil.      When  hix  ryes  are  shut,  he  etmmoi 
make  the  least  movement  with  hi»  hft  /<■«/.     When  ho  walks,  ho  keeps 
his  eyos  fixed  on  tho  ground  immediately  before  him,  not  on  his 
legs.      His  gait  is  somewhat  uncertain  and  tinsteady,  bnt  not 
markedly  so.     He  cannot  walk  with  his  eyes  closed ;  he  cannot  stand, 
even  with  his  eyos  open,  when  his  feet  are  closely  approximated,  and 
ho  looks  straight  before  iiim.    I/,  while  his  feet  are  wide  apart,  he  shUs 
his  eyes,  he  immediately  oscillates  from  before  backwards,  and  threatens 
to  fall  down.     He  says  that  ho  then  feels  as  if  he  had  only  one  leg. 
"  There  is  no  real  diminution  of  motor  power  at  present,  at  least 
beyond  a  slight  depression  of  the  left  angle  of  the  mouth,  and  a 
scarcely  perceptible  deviation  of  the  apex  of  tho  tongue  to  the  loft 
side.     There  is  no  dilTorence  of  size  between  the  muscles  of  the 
right  and  loft  limbs  ;  electro-muscular  conti-actility  is  |>erfect  on 
both  sidos,  but  electro-muscular  sensibility  is  almost  ni7  on   the 
left.     None  of  the  bcnses  are  affected,  except  taste  in  the  loft  half 
of  the  tongue.     Vision  is  good ;  the  left  pupil  is,  however,  appre- 
ciably smaller  than  the  right.     Hearing  is  perfect  on  both  sides. 
The  iutellect  was  never  affected  ;  memory  is  very  good,  and  the 
man  gives  an  excellent  account  of  himself.     There  has  never  beem 
any  headache,  bnt  more  or  less  giddiness  throughout.    Articulation 
thick  and  embarrassed,  pmbably  owing  to  the  numbness  of  the 
left  half  of  the  tongue  and  soft  pttlato  ;  but  the  fticulty  of  langimge 
is  unim))uire<l.    Ap|K)tito  good  ;  digestion  easy  ;  bowels  at  preMjnt 
regular,  but  were  formerly  very  costive.     The  bladder  was  nevsr 
affected. 

*'Mode  of  Attack. — The  patient's  illness  dates  from  the  beginning 
of  So])tA)mber,  1864.  It  set  in  suddenly,  without  any  premonitory' 
symptoms,  about  seven  o'clock  one  morning,  with  a  sense  of  chilli- 
ness and  numbness  all  down  the  left  half  of  the  body.  He  was 
not,  however,  prevented  from  attending  to  his  nsual  occupation, 
until  three  weeks  afterwards,  when  the  numbness  was  replaced  by 
complete  insensibility.  There  was  also  swne  motor  paralysis  at 
fint,  as  it  appears  from  his  statement ;  for  he  affirms  that  there 
was  reftl  and  considerable  weakness  of  his  left  arm  and  1^,  that 
his  left  cheek  was  pendulous,  and  that  the  right  angle  of  his  month 
was  palled  upwanls  and  outwards  whenever  he  spoke  or  laughed. 
Until  he  was  exauiinoil  by  I>r.  Fincham,  he  had  not  disooreared  his 
inability  to  move  his  loft  arm  and  leg  unless  he  looked  at  them. 
Under  the  influence  of  faradiration,  and  the  administntioB  of 
iodide  of  potassium  for  a  short  time,  and  afterwards  of  hypophos- 
phite  of  soda,  he  gradually  improve«l." 


.Ni  la  I  llw  ni^-s  to  which  I  have  referred  have  beluiigeil  to 
one  or  other  of  two  categories,  that  is  they  have  been  either 
(a)  cases  of  locomotor  ataxy,  or  {b)  they  have  been  cases  in 
which  there  has  been  loss  of  sensibility,  deep  as  well  as 
8U|H'rficial,  either  unilateral  or  general.  It  is,  indeed,  now 
well  known  that  these  are  the  fwo  forms  of  disease  in  which 
we  are  entitled  to  KH)k  very  frequently  for  some  loss  or  defect 
in  kino^thetic  impressions  generally,  and  of  those  jiertaining 
to  the  "  muscular  sense  "  in  particular.  It  is,  however,  also 
well  known  that  all  kinds  of  kina^sthetic  impressions  are  by 
no  meains  etjually  or  necessarily  afl'eeted  in  these  two  diseases. 
In  each  of  them,  for  instance,  onlinary  cutaneous  sensibility, 
and  possibly  even  deep  sensibility,  may  be  gravely  im{>aired 
or  lost,  when  there  is  comparatively  little  loss  of  special 
•*  muscular  sense  "  impressions. 

Thus  in  locomotor  ataxy  it  is  now  well-known  that  there  is 
no  regular  pamllelism  between  the  loss  of  ordinary  modes  of 
sensibility,  and  the  loss  of  six^ciid  '*  muscular  sense  "  impres- 
sions. In  some  rare  cases  of  this  disease  there  may  be  very 
little  loss  of  ordinary  modes  of  sensibility,  and  yet  a  marked 
deprivation  of  "  muscular  sense  "  impressions.  The  first  case 
recorded  in  I^andry's  memoir  seems  to  have  been,  in  its  early 
stages  a  well-marked  one  of  this  kind,  and  Trousseau  said 
that  out  of  alx)ut  fifty  cases  of  locomotor  ataxy  he  hml  seen 
three  of  this  latter  type.  This  is  a  class  of  cases,  however, 
about  which  we  want  further  precise  information. 

Similarly,  in  regard  to  hemianaesthesia,  it  is  now  wtll  known 
to  be  quite  exceptional  to  meet  with  such  cases  as  those 
reconled  by  Demeaux  (p.  11),  in  which  there  was  complete 
loss  of  sjKjcial  "  muscular  sense  "  impressions.  The  rule  luis 
Wen,  for  instance,  with  the  hemianwsthetic  {Nitients  which 
have  been  so  thoroughly  investigate<l  by  Charcot  at  the 
Sal|K;triere  that  although  there  has  been  complete  loss  of 
tiictile  sensibility,  and  usually  absolute  ins<>nsibility  to  jmin 
in  the  skin  and  all  other  sensitive  structures  on  the  affected 
side,  together  with  slight  paresis  of  the  affecte<l  limbs,  the 
so-called  "muscular  sense"  has  been  nearly  always  preservetl. 
Their  ability  to  perform  even  complex  muscular  movements 
when  the  eyr-  '  »sih1  has   remaiuetl  quite  intact.     This 
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was  woll  seen,  for  instance,  in  tho  ctuso  of  one  ot  his  heinian- 
(csthetic  patients  who  was  hypnotised  by  Charcot  in  the 
presence  of  a  party  of  distinguished  observers  when  the 
following  phenomena  were  witnessed.* 

**  At  10.7,  the  patient  being  asleep,  Profeesor  Charcot  told  her  to 
rise  and  take  a  chair.  She  did  so,  her  eyes  being  closed  and  her 
eyelids  tromulous.  Having  seated  herself  he  told  her  to  write  her 
name.  Pen,  ink,  and  paper  being  fumi8he<l  her,  she  sleepily  wrote 
her  own  name,  and  afterwards,  when  ordered,  Professor  Charoot*B, 
her  ejft$  remaining  clo$ed  ike  whole  tiwte.  Whilst  writing  the  skin 
over  the  right  wrist  was  transfixed  by  a  thick  needle,  but  the 
patient  appeared  (juite  uncouscious  of  the  operation,  continuing  to 
write  with  tho  needle  in  »itu.  It  is  to  be  remarked  that  during 
the  mesmeric  state,  the  patient  is  autesthetic  on  both  sides  of  the 
body  ;  whilst,  in  the  waking  state,  it  is  only  tho  loft  side  which  is 
ansBsthotio.  At  10.10  Professor  Charcot  told  the  patient  to  begin 
to  sew.  A  half-hemmed  towel  was  handed  to  her,  and  she  at  once 
commenced  to  sew  with  great  dexterity  and  rapidity,  co-ordinating 
admirably  the  movements  of  the  two  hands.  The  patient  was 
then  told  to  rise  and  go  into  an  adjoining  room  used  for  photo- 
graphy ;  8he  did  so,  and  on  her  way,  having  to  descend  a  step,  she 
walked  with  caution  and  safety,  her  eyee  being  tHU  doeed.'* 

Phenomena  of  the  same  kind,  as  well  as  others,  were  shown 
to  Prof,  llouget  of  Montpellier  and  myself  on  the  following 
day  by  Prof.  Charcot,  demonstrating  that  even  in  well-marked 
cases  of  superficial  and  deep  anaesthesia,  there  may  be  no  lo88 
of  the  muscular  seniie  or  difficulty  in  executing  even  com- 
plicated voluntary  movements  when  the  eyee  are  closed.  In  a 
gmall  minority  of  cases  of  hemianassthesia,  however,  it  is  not 
■o,  and  then  we  have  to  do  with  such  phenomena  as  were  met 
with  in  the  typical  case  recorded  by  Demeanx  if  not  such 
extreme  results  as  those  met  with  in  the  cases  of  Duohenne, 
Briquet  and  Basire.  We  stand  much  in  need  of  f^irther 
records  concerning  this  small  minority  of  < 


>  Am  rwoitled  by  Dr.  Artbor  OMOfM  io  'Brit  Med.  Joan.,*  Oei  11,  1878, 

•  Bodi  fttfU  hsvebMu  ilmogrly  logt  aigbt  of  by  Profl  Fenkr  mhm  SMldag  to 
Inlorptvl  the  nodto  of  bis  cxpvriiaeoto  npoo  tho  osralml  oartn  of  BaBkajs. 
II  Is  difleoli  to  aaderaUuid,  for  tnslaaco,  bow  hs  «mi  mAw  Mwh  italMMiibi  m 
th«st  CPoMlioator  tbo  BnOn,'  Sud  od.,  p.  64):— '*Tb«fO  tM  ««teia diukml 
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Other  caaes,  however,  in  which  there  is  a  marked  defect  in 
"muscular  sense*'  impressions,  ap{)ear  to  exist  which  cannot 
be  included  in  either  of  the  previous  clinical  categories.  We 
must  regard  them  as  constituting  a  chiss  apart,  (c)  the  nature 
and  clinicid  character  of  which  have  hitherto  been  extremely 
ill-<lefined.  Landry  recorded,  but  unfortunately  in  abstract 
only,  two  such  wises.  Brief  though  the  details  are,  it  will  be 
well,  however,  to  reproduce  them  here,  as  they  are  cases  in 
which  tactile  sensibility  was  either  unimpaired  or  but  slightly 
affected.*  The  nature  of  the  first  case,  more  es|>ecially,  is 
very  obscure,  owing  to  insuflSciency  of  cliniciil  details. 

•'  Olw.  IV. — The  woman  Reine,  42  years  old,  a  seamstress,  of 
a  nervous  lyniithatic  temjHjrameiit,  but  strongly  built,  entered 
on  March  20,  1852,  the  Beanjon  Hospital  (under  the  cure  of 
M.  Sandras).  After  having  experienced,  in  the  course  of  the  year 
1849,  headaches  accompanied  by  giddiness,  subjective  noises, 
dizziness,  and  loss  of  ap{)etite,  she  began  to  experience  tin},;lings 
with  a  sensation  of  numbness  in  the  upper  and  lower  extremities  ; 


faotjj  which  u  uM  ><  iru  to  show  that  the  sensibility  of  tbo  mnscles,  and  thu 
nniFu^iilar  siv.i  ■  in.iy  continue  thongh  cntsneous  aenaibili^  is  abolished.  But. 
thi-  i>Ofiiihility  of  tliia  cannot  be  deired,  the  actual  cxL«t«rncti  of  such  u 
I)  id  fxr  from  being  Hatisfuctorily  proved.  Much  of  the  cvMenc-e  adtluced 
U  uxtrcuii  ly  un^qiti-sfactory,  and  there  ia  reason  to  believe  that  tactile  a  nsibility 
is  not  cnlir  ly  ubolish<d,  though  there  may  be  in-ensibility  t)  puin  and  U ni- 
pt-mture,  in  the  caaes  where  the  muscular  aenae  really  contiriucs."  Further  un, 
after  quoting  anme  details  concerning  the  rare  and  exceptionnl  case  of  hemian- 
aBathcaia  recorded  by  Demtaux,  he  says  (p.  325X  "  Theae  facta  show  clearly  that 
the  Mune  eoodition  which  abolishea  cutaneous  sensibility,  also  entirely  anuiltilatui 
the  ao-called  muscular  sense,"  adding,  "  from  Bnc:i  and  similar  caaea,  many  of 
which  I  have  myself  seen  and  inveatigateil,  and  multitudea  of  which  aru  to  bo 
found  in  medical  literature,"  etc  I  8l;ould  be  t  xtremely  glad  if  Prof.  Ferrier 
would  give  us  aome  referenoea  to  other  cases  like  those  of  CKroenus,  **  mnlti- 
todea  "  of  which,  as  he  says  above,  are  to  be  found  in  medie.il  literature.  What 
be  writes  aUn  on  p.  344  (loe.  eit.),  te&OM  to  show  Uiat  he  ooU'.iders  it  to  be  the 
rule  tliat  "  muscular  aeoae  "  is  lost  in  cases  of  cerebral  hemianAstbeaia. 

*  Theae  two  caaea,  as  well  aa  those  which  follow  (recorded  by  Zenner  and 
Ilorsili-y)  ooglit  to  prove  inter\ating  to  Dr.  Ferrier,  oonaidering  the  very 
puaitive  viewit  which  he  haa  recently  ixpreaaed.  Thus,  he  aaya  ('  Fanctiooa  of 
the  Brain,'  2nd  ed.,  1886,  p.  380) :—"  There  is  no  neeeasaxy  eonneetioo  betweeo 
the  power  of  directing  movements  and  the  mnsunlar  aettae,  as  has  been 
erroueooaly  aasamed  by  Brown  Seqnard  and  oChen.  Lose  of  the  moaeular  senao 
never  occurs  withont  geotnl  anie:fthesia  of  tlie  limb.  No  one  haa  even  fnmiidied 
the  slightcat  evidence  of  impairment,  or  luas  of  the  muscular  acnac  apstrt  fnnii 
prnfnuntl  impuiruient  or  total  aUdition  uf  the  conimou  a  nsibility  uf  the  limb." 
Each  of  these  stateoHaita  ia,  in  my  opioio:^  thuroughly  inaccurate. 
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at  the  samo  time  her  sight  failed  a  little.  In  1850  the 
lower  extremities  appeared  to  lose  power,  and  her  gait  heoune 
staggering.  From  that  time  a  paralytic  affection  developed  which 
made  continual  progreus. 

••  On  her  entry  into  the  hospital  (March  20,  1852),  walking  could 
not  bo  aocomplished  without  the  aid  of  a  stick.  There  was  great 
difficulty  in  rising  and  in  preserving  her  equilibrium ;  irrpgularity 
in  the  movements  of  the  lower  limbs;  a  tendency  to  assume  an 
accelerating  gait;  power  of  exeontiog  all  moTementi^  whi<^ 
were  extensive  and  energetic :  uneonaeUmtnem  of  pa$$he  wtovememt ; 
imperfeei  appreciation  of  the  potition  of  the  lower  eaeiremUim  and  of 
ihe  extent  cf  their  active  movemente ;  defective  meamuring  of  movemmU 
when  the  eye  doee  not  watdt  (hem,  etc.  A  slight  feeblenen  of  the 
hands.  Senetbility  absolutely  intact.  Micturition  and  deifiBOatkm 
normal.  Integrity  of  intelligence  and  of  all  the  senses  exoepting 
sight  which  is  much  enfeebled.  No  local  morbid  sign  on  the  side 
of  the  nervous  centres.  ...  In  February,  1853,  there  was  an 
aggravation  of  all  the  symptoius.  No  relief  had  been  derived  firum 
various  kinds  of  treatment." 

There  is  also  no  sufficient  clue  as  to  the  nature  of  the  next 
case.  It  occurred  in  a  hysterical  patient ;  though  it  seems 
Tery  possible  that  it  may  have  been  due  to  a  tumour  in  the 
right  liolandic  area. 

"  Obs.  V. — Ang61ique  M.  .  .  .,  46  years  of  ago,  a  worker  in  furs, 
strongly  built,  but  actually  in  a  profoundly  cachectic  condition, 
of  a  nervous  lymphatic  temperament,  entered,  on  Dec.  9,  1851, 
the  lieaujon  Hospital  under  the  care  of  M.  Sandras. 

•*  This  jmtient,  subject  to  hysterical  attacks  for  nearly  twenty 
years,  ))erceivod  at  the  end  of  1849  that  the  left  hand  was 
becoming  weak  and  numb.  A  paralysis  of  the  whole  limb  soon 
develo|iod,  characterized  by  these  symptoms:  execution  easy, 
though  feeble,  of  all  movements  of  the  fingers,  of  the  hand,  and  of 
the  forearm,  but  without  precision  or  being  properly  nieasared ; 
defective  appreciation  ofpateive  wovmnentB  and  of  the  extent  a$  weB  4W 
of  the  energy  of  active  wuvement$  ;  iwtpomtbilitji  of  oppredatimg  ws^pftl. 

**  All  tlie  functions  of  the  upper  limb  are  profoundly  altered,  and 
the  patient  cannot  put  it  to  any  nse  which  demands  a  little 
delicacy  in  the  movement. 

**  SentaHone  of  contact  and  of  lemperabm  pnmrvei  ;  teosations  to 
pain  obtoae  and  abolished  in  i)Iacei<.  Sight  very  feeble ;  all  the 
other  senaea  are  intact.  No  morbid  l«>oal  sign  on  the  side  of  the 
nervous  centres.   Chloro-unaimio cachexia,   llybtorioal  phenomena. 
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Anothor  of  tlirso  cases  luis,  however,  been  recently  rccordtni 
by  P.  Zonner^  in  which  there  is  very  strong  reason  for 
believing  that  the  symptoms  were  i)ro<luce<l  by  injury  to 
Ferrier's  so-called  "  motor  centres  "  for  the  arm.  The  evidence 
in  favour  of  this  localisation  is  altogether  similar  in  naturt>  to 
that  U|)on  wliich  Ferrier  has  himself  relied,  in  several  cases, 
in  his  lectures  on  the  "  Localisation  of  Cerebral  Disease." 

**  A.  N.,  age  23,  shoemaker,  was  wounded  during  the  court-houso 
riot,  March  29,  1884.  The  wound  was  on  the  right  side  of 
the  head  and  laid  bare  the  bone,  on  the  surface  of  which  a 
linear  fracture,  without  any  depression,  was  seen.  It  was  made 
by  a  ball  which  had  ploughed  through  the  scalp  and  just  grazed 
the  bone.  The  wound  was  four  inches  long,  and  about  two  and  a 
half  inches  from  the  median  line,  and  would  have  been  equally 
divi<lod  by  a  line  passing  from  one  auditorj'  meatus  over  the  vertex 
to  the  other. 

"  The  man  was  unconscious  for  some  hours  after  the  injury,  and 
there  was  occasional  delirium  for  a  period  of  two  weeks.  When 
consciousness  returned  it  was  observed  that  the  left  arm  was 
entirely  powerless,  and  that  the  face  was  drawn  to  the  right  side. 
No  observation  of  the  condition  of  the  lower  extremities  was  made. 
Shortly  after  the  injury  there  was  loss  of  sensibility  in  the  hand ; 
a  pinch  was  not  felt.  From  the  second  or  third  day,  for  about  a 
week,  there  were  frequent  convulsive  movements  of  short  duration, 
apparently  limited  to  the  muscles  of  the  face  and  unattended  by 
loss  of  consciousness. 

"  Within  a  week  power  of  movement  at  shoulder  and  elbow  had 
returned,  though  the  hand  and  wrist  were  yet  |>owerlo88.  After  a 
few  weeks  a  paresis  of  the  left  hand  alone  remained. 

"  I  first  saw  the  patient  seven  months  after  the  dale  of  the  injury. 
The  foregoing  statements  were  obtained  partly  from  the  family, 
partly  from  Dr.  N.  P.  Dandridge,  who  saw  the  patient  about  a 
week  after  the  wound  ha<l  been  received.  I  saw  the  patient  three 
times  the  latter  part  of  October,  and  December  the  Ist,  1884,  and 
May  10,  1885.  As  my  first  examination  was  a  hasty  one  and  no 
notes  wore  taken,  I  will  give  a  description  from  nutes  of  my  ex- 
amination on  December  lut. 

**  He  is  a  man  uf  average  tiize,  well  built,  and  of  good  musctilMr 
development.  On  the  right  side  of  the  head  there  is  a  linear 
cicatrix  two  and  a  half  inches  in  length.  The  direction  of  the 
cicatrix    id   parallel  with    the   sagittal   suture,  from  which   it  ia 

'  '  Journal  of  Nvrvoiu  and  Mental  DuuaiM-,'  Now  York,  lb80,  fi.  iSH. 
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♦listont  al>ont  two  and  throo  quarter  inohes.  The  central  part  of 
tho  cicatrix,  in  an  antero-postorior  direction,  is  jntt  abore  the 
meatus  auditorius.  Patient  does  not  suffer  with  headache,  or  «-ther 
subjective  symptoms,  and,  in  his  own  opinion  and  that  of  his 
family,  his  mental  powers  are  unimpaired.  There  is  no  impairment 
of  8onsati(m  or  motion  anywhere  except  in  tho  left  upi»er  extrou.iiy. 
He  can  walk  long  distances  without  difficulty,  atiil  tlu-  fiKf.  lioth 
in  repose  and  action,  shows  no  motor  defect." 

"  Left  ttjij/er  exirevuty. — Power  in  the  movements  ai  in«'  hiiouidur, 
and  extension  of  the  elbow  about  equals  that  of  the  right  side. 
Cannot  flex  the  ellxjw  quite  as  forcibly  as  tho  right,  but,  perhaps 
tho  difference  is  not  greater  than  could  be  accounted  for  by  its 
being  the  loft  arm,  and  its  having  been  used  less  than  the  other 
for  some  time.  Grasp  in  left  hand  fair,  Ifiit  quite  appreciably  less 
tlmn  in  tho  right.  But  tho  difference  in  the  power  of  the  flexors 
of  the  fingers  is  more  apparent  when  he  attempts  to  flex  one  or 
several  fingers  separately.  Then  there  is  a  decided  difference 
in  tho  two  hands,  the  greatest  difference  being  observed  in  the 
middle  and  ring  fingers.  This  difference  is  also  manifcetcd  when 
ho  holds  an  object,  as  a  pencil,  between  his  finger-tips.  He  holds 
it  well  with  tho  left  hand,  but  with  decidedly  less  force  than  with 
tho  right. 

•*  Cutaneous  sensibility  is  good  everywhere,  excepting  over  the 
fingers.  Elsewhere  ho  feels  tho  lightest  touch  (though  in  the  lelt 
palm  it  is  less  accurately  localized  than  in  the  right),  but  in  the 
last  two  phalan};es,  both  in  their  dorsal  and  palmar  surfaces,  he 
only  becomes  aware  that  the  parts  are  touched  when  decided 
presMure  is  made.  A  small  piece  of  coin,  whose  exact  character  is 
immoiliately  recognized  by  the  right  hand,  is  often  not  felt  at  all 
when  plaood  between  the  fingers  of  the  left  hand. 

**  The  knowledge  of  the  potition  of  the  fingt^g  it  impaired. — This 
is  most  marked  in  the  middle  and  ring  fingers.  Occasionally  he 
does  not  seem  to  know  (eyes  being  closed)  that  the  finger  is  moved. 
At  other  times  ho  mistakes  which  finger  it  is.  On  the  right  side 
his  knowledge  in  this  res{)ect  is  perfect. 

*'  Actions  requiring  some  delicacy  of  movement  are  performed 
Tery  awkwardly.  He  buttons  his  coat  with  the  left  band  with  tho 
greatest  difficnlty. 

**The  only  deep  reflex  action  which  could  be  elicited  waa  a 
slight  movement  in  tapping  the  lower  end  of  tho  radios.  The 
same  reflex  could  not  be  elicited  in  the  other  side. 

*•  A  word  njoro  as  to  the  improvement  of  tho  patient.  Acconling 
tu  tho  statement  of  tho  family,  there  was  continuous  improvement 
fiir  six   months,  after  which   his  condition   ap)>oared  to  remain 
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stationary.  I  finit  saw  him  sovcn  months  after  he  sustained  his 
injury.  As  before  stated,  my  examination  at  that  time  was  hurried, 
and  no  notes  were  taken;  but  my  impression  is  that  both  the 
impairment  of  sensation  and  muscular  weakness  were  greater  than 
they  were  at  the  time  of  my  second  examination,  some  five  weeks 
later.  But  his  condition  May  16th  (neirly  fourteen  months  after 
the  injury)  was  in  no  wise  different  from  what  it  was  December  1, 
1884,  unless  it  be  that  delicate  movements,  as  buttoning  his  coat, 
were  performed  with  more  ease." 

In  this  case  there  is  strong  reason  for  believing,  as  Zenner 
points  out,  that  we  have  to  do  with  a  limited  lesion  of  the 
cortex  in  the  Rolandic  area.  The  loss  of  "  muscular  sense " 
as  well  OS  the  defect  of  tactile  sensibility  from  a  lesion  so 
situated  would,  of  course,  be  a  matter  of  extreme  importance. 
But  the  evidence  in  favour  of  such  impairment  of  the 
"  muscular  sense  "  in  particular,  as  a  result  of  cortical  lesions 
in  the  Rolandic  area,  is  greatly  strengthened  by  the  following 
cases,  extremely  important  in  more  ways  than  one,  which  have 
been  recorded  by  Victor  Horsley  in  a  communication  made 
by  him  to  the  recent  meeting,  in  August  last,  of  the  British 
Medical  Association.* 

Case  I. — James  B.,  aged  22,  was  admitted  into  the  National 
Hospital  for  Paralysis  and  Epilepsy,  under  the  care  of  Dr.  H. 
Jackson  and  Dr.  Ferrier. 

Past  Hi»tory? — At  the  age  of  7,  the  patient  was  run  over  by  a 
cab,  in  Edinburgh.  He  was  at  once  admitted  into  the  Koyal 
Infirmary,  under  Professor  Annandale,  who  found  a  depressed 
comminuted  fracture,  with  loss  of  brain-substance,  in  the  situation 
mentioned  below.  The  fragments  of  bone,  etc.,  were  removed, 
and  the  wound  ultimately  healed,  although  it  suppurated  freely, 
and  hernia  cerebri  occurred.  The  patient  was  hemiplegic  for 
some  time,  but  gradually  (seven  weeks)  the  paralysis  disappeared. 
At  about  15  years,  the  patient  began  having  fits,  which  were 
very  intermittent.  He  was  admitted  into  the  hospital  in  1885, 
when  he  had  an  enormous  number  of  fits,  and  for  some  days  was 
in  the  aUUiu  epUepticut,     After  discharge  from  the  hospital,  he  had 

>  See  '  Brit.  Med.  Joamal,'  Oct  9,  1886. 

*  Owing  to  the  great  conrtesj  and  kindiwi  of  Prat  Annaadak^  who  Mip- 
plied  Dr.  Ferrier  with  an  elaborate  deaeription  of  the  eaae  while  ooder  his 
care,  I  an  fortauat«ly  able  to  fomiah  aa  aoemate  hiaiarj  of  the  injury  oaittiog 
the  opilcfwy.    (\'-  H.) 
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no  fit  for  sevon  weeks,  at  the  end  of  which  ])crio(l  thoy  rolnmed, 
and  for  three  daj'e  before  adiuissiou  ho  wu^  airiiiti  in  t}to  status 
eyileptiau. 

Present  MMe.^ — On  tlie  left  side  of  the  vtiitx  f>i  thu  html  i^tho 
exact  site,  aa  dotermine«l  by  meaanromont,  being  the  centre  of  the 
upper  third  of  the  aftcending  frontal  convolution ;  that  is, 
|K«torior  to  the  hinder  end  of  the  superior  frontal  Hulcoa)  there 
was  a  quadradiate  scar,  opposite  the  centre  of  which  the  bone 
could  lie  felt  to  bo  wanting,  so  as  to  form  an  oval  o|>oning  in  the 
fckull,  the  long  diameter  uf  which  was  about  one  inch,  and 
parallel  to  the  sagittal  HUture.  Pressure  on  this  scar  always 
gave  pain,  which  was  very  grrtatly  increased  when  the  patient  was 
suffering  one  of  his  paroxysms  of  fits. 

Fits. — The  fits,  which  occurred  in  batches  (at  tliis  time  the 
patient  had  3,000  in  a  fortnight),  were  almost  always  of  the  same 
character,  usually  commencing  in  the  right  lower  limb,  sometimes 
in  both  the  right  limbs  simultaneously.  An  example  of  a  fit  of 
the  first  category  is  as  follows : — 

**  The  right  lower  limb  was  tonically  extended,  and  tlie  seat  of 
clonic  Npasm.  The  right  upper  limb  was  then  slowly  extended  at 
right  angles,  to  the  body,  the  wrist  and  fingers  being  flexed ;  the 
fingers  next  liecame  extended,  and  clonic  spasms  of  flexion  and 
extension  affected  the  whole  limb,  the  elbow  being  gradually 
flexed.  By  this  time,  si)asms  in  the  lower  limb  having  ceased,  hot 
those  in  the  upper  limb  continuing  vigorously,  hj>asm  gpttdually 
affected  the  right  angle  of  the  mouth,  spreading  over  the  right 
side  of  the  face,  and  followed  by  turning  of  the  head  and  eyes  to 
the  right." 

To  sum  up,  the  parts  affected  weie  so  in  the  order  of  lower  limb, 
upper  limb,  face,  and  neck  ;  the  character  of  the  movements  was, 
first,  extension,  then  confusion,  finally,  flexion,'  hhowing  dearly 
that  the  focus  of  di8<>hnr}^o  was  situateil  around  the  pukterior  end 
of  the  superior  frontal  suIcur,  this  |K>int  coinciding,  as  mentioned 
above,  with  that  found  by  actual  measurement.  Before  going  on 
to  describe  the  surgical  triatment,  it  is  important  to  mentMm  that 
the  patient  was  distii.ctly  hemiplegic,  even  ten  days  after  the  last 
fit,  but  he  could  ))erfurn)  ull  tlie  movementH  of  the  right  limltH, 
though  about  half  as  strongly  as  on  the  left  side,  thert)  was  no 
affection  of  sensation  on  the  right  side,  while  the  leflext-s,  super* 
fioial  and  deep,  were  exuggerated  in  both  the  right  limbs. 

'  Only  thoM  (sets  arv  Kiven  wkirli  directly  bi-ar  mi  tlic  cvrplmtl  iiUturl«i»r«\ 
*  Svo  a  iNApcr  by  l>r.  Ikwur  mid  inyM-lf,  to  bo  >burUy  publULol  by  Uw  BwynJ 
Bodnty  in  tbv  •  rhikwiiliii-ul  Trau«u.Uoti«.'    (V.  U) 
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Ojt4-rnfinn^  May  2oth,  1886. — Acoonling  to  tho  method  described 
in  tlu>  foreKoii>g^papor,  tho  bone  around  tho  old  0|)otiing  was  freely 
reiuuvoi),  the  dura  mater,  arachnoid,  and  skin  being  found  to  furm 
a  homogoneons  maf^s  of  fibrous  tissne ;  the  former  was  raised  with 
tho  flap.  The  scar  in  the  brain  was  found  to  bo  highly  vasctilar, 
of  »  deep  re<l  colour,  and  about  three  centimetres  long  and  two 
broad.  The  membrane  covering  tho  brain  around  appeared  to  be 
very  opaque,  and  the  brain  of  a  slightly  yellower  tinge  than  usual. 
The  scar,  and  about  half  a  centimt^tre  of  surrounding  bnin- 
substanoe,  was  excised  to  tho  depth  of  two  centimetres.  It  was 
then  found  that  the  scar-tissue  penetrated  a  few  millimt-tres 
further  into  the  corona  radiata  fibres  of  the  mai^inal  convolution. 
This  portion  was  then  removed,  and  tho  wound  closed.  In  the 
removal  of  the  mass,  three  fair-sized  veins,  coming  directly  from 
tho  middle  of  the  area  for  the  upper  limb,  had  to  be  ligatured, 
since  thoy  passed  directly  into  the  scar.  The  wound  completely 
healed  in  a  week.  The  tension  of  serum  was  twice  relieved  (once, 
probably  unnecessarily).  The  most  interesting  point  now  to  be 
rtHMtdetl  is,  that  after  tho  operation  tho  patient  was  at  first  com- 
phtily  paralysed  in  digits  of  the  right  upper  limb  ;  and  for  further 
flexion  of  the  wrist  and  supination  of  the  fore-arm.  Coupled 
with  this  motor  paralysis,  there  was  loss  of  tactile  sensibility  over 
the  dorsum  of  the  two  distant  phalanges  of  the  fingers.  Ho  could 
not  localise  the  touch  anywhere  below  the  wrist  within  tho 
distance  of  one  intemode  ;  finally,  he  could  not  tell  tho  p«>sition 
of  any  of  the  joints  of  tho  digits.  Then  we  have  here,  apparently, 
a  distinct  instance  of  loss  of  tactile  sensibility  and  muscular  sense, 
coupled  with  motor  paralysis,  all  dno  to  lesion  of  the  cortex*.  It 
cannot,  however,  be  too  clearly  understood  that  it  is  very  possible 
that  some  of  tho  fibres  coming  from  the  gyrus  fornicatus  in  tho 
corona  radiata  may  very  probably  have  been  injured.  This  con- 
dition of  motor  and  sensory  paralysis  gradually  disappeared  in  the 
course  of  the  next  two  months.  Up  to  the  present  time  tho  patient 
has  had  no  fits. 

Case  IL — Thomas  W.,  aged  20,  was  admitted  into  the  National 
Hospital  under  the  care  of  Dr.  Hnghliugs  Jackson. 

Family  Higtonf. — There  was  nothing  important,  save  that  a 
paternal  aunt  died  of  consumption. 

Past  HiMlorff. — He  had  had  many  attacks  of  pleurisy  after  the 
age  of  15. 

Hittonf  of  Present  lUness. — He  began,  in  January,  18S4,  to  huve 
** cramps"  in  the  left  thumb  and  forefinger,  these  oonsiBting  of 

'  By  tliU  I  nioan,  of  ooiuae,  the  dMbirbsnoe  in  the  area  for  the  upper  limb 
produced  by  iUo  ligatoro  of  the  Toins  ooning  fitom  it,  m  noted  aboTe.    (V.  II.) 
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clonic  opposition  of  the  named  digits,  nnd  r>ocQrrinp;  aliont  twice  a 
day  for  three  months.  The  first  severe  fit  occurred  in  Marofa* 
1884.  Spasm  spreiid  up  the  arm,  and  the  patient  fell.  He  had 
the  second  in  January,  1 885.  Then  followed  a  aeries  of  remiasiona 
of  the  twitchings,  until,  in  August,  1885,  another  severe  fit 
commenced  a  series  of  fits,  occurring  once  or  twice  a  week,  until 
admiaaion  ou  Deceml^r  4th,  1885.  The  character  of  the  fita  waa 
almost  always  the  same.  They  bc^an  by  clonic  spaamodio 
opiwsition  of  the  thumb  and  forefinger  (left),  the  wrist  next,  and 
then  the  ell)ow  and  shoulder  wore  flexed  clonically.  then  the  face 
twitched,  and  the  patient  lost  consoiousnesa.  The  hand  and  ejet 
then  turned  to  the  left,  and  the  left  lower  limb  was  drawn  np. 
The  right  lower  limb  was  next  attacked,  and,  finally,  the  right 
upper  liml)e.  Paralysis  of  the  left  upjx'r  limb  frequently  followed 
a  fit  At  frequent  intervals  every  day  the  patient's  thumb  would 
commence  twitching,  but  progress  of  the  convulsion  could  often  be 
arrested  by  stretching  the  thumb  or  applying  a  ligature.  In 
February  and  March,  1886,  the  twitchings  frequently  commenced 
in  the  face,  but  in  April  again  the  thumb  waa  the  most  freqnent 
seat  of  origin  of  the  fits. 

Present  State  (much  abbreviated).  Motion. — The  grasp  of  the 
left  hand  was  45 ;  of  the  right,  85.  He  could  perform  all  move- 
ments with  the  left  upper  limb,  though  tha«o  of  the  hand  were 
rather  enfeebled.  The  left  thumb  was  frequently  in  a  state  of 
rigidity,  alternating  with  clonic  spasm.  (Thia  state  could  eaaily 
l>e  induced  by  manipulating  the  thumb.)  SenmUkm. — There  was 
no  affection,  save  loss  of  muscular  sense  (that  is,  sense  of  position, 
etc.)  in  the  left  thumb.  Deep  Rejlexet  were  exaggerated  in  the 
left  upper  limb.  The  patient  frequently  had  severe  headache, 
beginning  at  the  occiput,  and  shooting  forward,  especially  to  the 
right  })arietal  region.  The  Optic  Di»c$t  examined  by  Mr.  Bfarona 
Gunn,  appeared  to  be  normal,  though  very  pink  (physiological 
hypenemia). 

Diagnona. — In  a  paper  referred  to  in  the  foregoing  case  (Xa  I.), 
Dr.  IWevor  and  myself  have  shown,  that  the  movement  of 
opitusition  of  the  thumb  and  finger  can  be  elicited  by  miuimal 
stimulation  of  the  ascending  frontal  and  (uirietal  convolutiona  at 
the  lino  of  junction  of  their  lower  and  midtllo  thirda.  Dr. 
Hiighlings  Jackson  witnessed  one  of  our  ex|>eriments  damon- 
htrating  this  fact,  and  expressed  his  belief-  (hat  this  patient 
(Case  II.)  was  suiTering  from  an  irritative  lesion  of  unknown 
nature,  situated  in  the  part  of  the  brain  thus  indicated.  Con- 
firmation of  this  opinion  wus  to  hand  in  the  order  of  march  of  tlie 
spasm,  which  was  in  natuiv  and  arrangement  in  exact  accord  with 
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tho   results  of  the    invostijyationB   referred   to.     An   exploratorj' 
oiteratiou  was  thfixefore  decided  npon. 

OperatUm  (Juno  22Dd,  1886). — The  seat  of  the  lesion  having 
been  determined  by  measurement,  the  large  trephipe  was  applied ; 
and,  on  raising  tho  dura  mater,  a  tumour  came  into  view.     More 
bono  was  removed  above  and  in  front,  so  as  to  completely  expose 
the  mass  to  which  the  dura  mater  was  adherent.     Tho  border  of 
the  tumour  stood  out  about  one-eighth  of  an  inch  from  the  surface 
of  the  brain,  and  it  was  much  denst^r  tlian  tho  brain-hubstance.     It 
appeared  to  be  only  half  an  inch  broad,  but  as  the  brain-substanoe 
all  round  it  for  more  than  half  an  inch  appeared  dusky  and  rather 
livid,  I  removed  freely  all  the  part  apparently  diseased.     (As  is 
shown  in  the  photograph  and  specimen,  this  procedure  was  fully 
justified,  since  the  growth  spread  very  widely  under  the  cortex.) 
Before  clouing   the    wound,   the   centre   of  the   thumb-area  was 
removed  by  free  incision.     This  detail  Dr.  Jackson  and  myself 
had  resolved  to  carry  out  in  the  possible  event  of  there  being  no 
obvious  gross  organic  disease,   in    order   to   prevent,   as   far  as 
possible,   occurrence    of   the  epilepsy.*      Numerous  vessels   were 
ligatured,  especially  three   or   four    at  the  upper  border  of  the 
growth  proceeding  from  the  rest  of  the  cortex,  for  the  movements 
of  the  upper  limb.    The  wound  was  closed  as  before.    Five-sixths  of 
it  healed  by  the  fin>t  intention  in  a  week,  in  spite  of  the  fact  that 
there  was  considerable  oedema  of  the  scalp,  due  to  irritation  by  the 
carbolio    gauze    (removed    speedily  by   changing    to    eucalyptus 
gauze).     The  remaining  sixth,  jiist  at  the  lower  border  of  the  flap, 
gave  way,  and  healed  by  granulation,  after  separation  of  a  small 
piece  of  skin  at  the  edge.     The  after-condition  of  the  patient  was 
most  interesting  and  important.     There  was,  next  day,  partial 
motor   paralysis   of  the   left  side   of    the  face   (lower  division), 
complete   motor   paralysis   of  the  left  upper  limb,  from  and  in- 
cluding the  shoulder.     On  the  27th  June,  there  was  noted  left 
hemianeeethesia  to  a  light  touch  (sensibility  to  pain   unaltered), 
localisation  of  a  prick  of  a  pin  very  deficient  all  over  the  left  side, 
perfect  on  the  right,  complete  loss  of  muscular  sense  in  the  left 
upper   limb  below  the   shoulder.     On   the   second  day  after   the 
operation,  when  making  an  effort  to  move  tho  left  iipper  limb,  the 
patient  suddenly  put  his  hand  to  the  wound,  and  said  he  felt  ft 

'  To  dbcoa  this  point  in  detail  woald  entail  exoeniTe  lengthening  of  this 
paper ;  hot  I  wish  to  point  unt  thai,  u  itrongly  urged  bj  Dr.  Jackaoo,  the  r^ 
ntoTsI  of  an  epileptogeooos  foco*  is  not  only  justifiable,  bat  called  for.  The 
exact  loealisatioa  eoold  be  ascertained  fay  the  ose  of  ths  iadwttrai  trnnaH,  the 
employment  of  which  means  I  resorted  tu  for  diagnosis  nearly  three  yean  aim. 
'  Brain,' Vol.  VIL,  p.  232.    (V.  H.) 
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**bnndng"  in  tbo  hoa<l  there.  When  the  loft  upper  limb  waa 
paanvely  moved,  ho  abo  complained  that  pain  aeomed  to  ahoot  ap 
the  "  lionea  of  the  limb,"  aide  of  the  neck,  and  thruagh  the  hand  to 
the  wound.  The  deep  rcflexca  were  much  exaggerated  on  the  left 
aide  in  both  limbx.  All  the  above  oonditiona  gradnally  improved, 
and  at  the  date  of  the  mooting,  the  patient  had  regained  every- 
thing, except  that  the  graap  of  the  left  hand  was  not  quite  ao 
good  aa  before,  and  the  five  movomonta  of  the  fingen  remained 
hampered.  Further,  the  deep  reflexea  on  the  left  side  are  at 
tiie  preaent  time  still  very  much  exaggerated.  The  patient  had, 
in  July,  a  fuw  nlij^ht  twitchea  in  the  throe  right  fingora ;  none  in 
the  thumb  or  index ;  no  fita  aince  operation.  The  tumour  waa 
oompoaed  of  den»o  fibrous  tissue,  with  two  oaaeated  foci,  micro- 
aoopioal  exumination  proving  it  to  be  tubercular. 

It  is  nnfurtunato  that  in  the  first  of  these  cases  no  obeerva- 
tions  were  made  upon  the  state  of  the  lower  extremity  in 
regard  to  its  "  mnscnlar  sense "  imi)re8sion8.  Such  casee 
require  to  be  examined  with  the  greatest  care  in  order  to 
obtain  tnistworthy  information  concerning  the  "muscular 
sense."  We  must  look  therefore  for  further  information  in 
these  directions,  and  no  cases  will  be  so  important  as  those  in 
which  {wrtions  of  the  Rolaudic  area  have  been  actually 
excised  by  the  surgeon.  They  are  veritable  ex|)criments, 
from  one  point  of  view,  calculated  to  throw  light  in  directions 
from  which  none  is  to  be  hoped  for  from  experiments  upon 
animals  not  endowed  with  the  gift  of  speech,  in  regard  to  the 
presence  or  absence  of  **  muscular  sense  "  impressions,  and,  it 
should  be  added,  even  of  tactile  impressions  in  the  hand  in 
cases,  for  instance,  where  corresponding  jiortions  of  the  Bolandic 
area  have  been  removed  by  operation. 

A  very  important  paper  by  AVostphal  m  reference  to  some 
of  these  questions,  is  to  bo  found  in  the  **  Charit6-Annalen  '*  * 
ix>ncorning  a  case  of  wasting  disease  in  the  ascending  parietal 
convolution  and  parietal  lobule  (though  not  abeolntcly  limited 
thereto))  in  which,  in  addition  to  other  troubles,  there  was 
the  as8o<*iation  of  jiaralysis  with  marktHi  loss  of  **  muscular 
aiuise,'*  and  some  diminution  in  tiuHile  si>nsibility. 

It  seems  U>st  to  defer,  for  the  present,  any  further  remarks 

*  VII.  Jahrg.,  1881 
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as   to   the   paths   i>v   loitioul    tciiuiui    lur   "  imisculur   sonso " 
impressions. 

Meanwhile,  wliat  has  already  been  brought  forward  will 
show  that  three  kinds  of  defects  relatetl  to  one  another,  it  is 
true,  are  to  bo  looked  for  in  cases  where  special  "  muscular 
sense"  impressions  are  either  absent  or  defective.  These 
defects  are  as  follows  : — 

(1)  Defective  knowledge  of  the  extent  of  movements 
executed,  either  actively  or  passively,  as  well  as  of  the 
jK)siti()n  of  the  limbs,  when  the  eyes  are  closed. 

(2)  Difficulty  in  discriminating  differences  in  weight  or 
degrees  of  resistance  when  muscles  are  called  into  play. 

(3)  Difficulty  in  accurately  performing  given  movements 
when  the  eyes  are  closed. 

It  is,  of  course,  of  some  importance  to  know  whether  these 
three  kinds  of  disability  are  referable  to  loss  of  kincesthetic 
impressions  generally  or  whether  they  are  specially  related  to 
loss  of  the  most  important  group  of  these  kinaesthetic  im- 
pressions, viz.,  those  of  the  "  muscular  sense." 

This  subject  has  already  been  alluded  to  in  part ;  it  has 
been  stated  for  instance,  that  in  the  majority  of  hemi- 
amesthetic  eases,  there  is  (3)  no  difficulty  in  accurately 
jxrforming  movements  when  the  eyes  are  closed.  This  is  a 
matter  of  common  observation,  but  it  has  been  thoroughly 
established  of  late  years  by  Charcot  and  others. 

Again,  it  has  been  shown  more  esjiecially  by  the  observa- 
tions of  Ley  den  ^  and  Bernhardt,"  that  the  sensibility  of  the 
skin  may  be  partially  ^or  completely  destroyed  without 
appreciably  altering  (2)  the  patient's  ability  to  discriminate 
differences  in  weights  when  his  muscles  are  called  into  play. 
It  may  be  stated  that  in  applying  this  test  to  the  upper 
extremities,  leather  balls  of  the  same  size  but  differently 
weighted  within  with  lead  may  be  used,  or  where  these  are 
not  to  be  had  we  may  roughly  test  the  ability  to  discriminate 
differences  in  weight  (the  patient's  eyes  being  closed)  by 
placing  piles  of  pence,  or  books  of  the  same  size  except  as  re- 
gards thickness,  upon  the  extende<l  palm.     In  the  examination 

'  *  Archiv  de  Virrhow,'  t.  47,  p.  JKUJ,  «t  »eq, 
•  ArohiT  fUr  rHychliitrir,*  iii.,  pp.  618  utd  «>32. 

Vol..    X.  D 
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of  the  lower  extremities  different  weights  may  be  8us|K*n(le<l 
from  the  extended  limW    On  this  subject  Bozire '  has  said : — 

"  Quite  recently  Dr.  Jaccoud  has  applied  Weber's  method  to 
the  lower  extremities,  and  the  results  of  his  experiments,  made 
on  twenty-four  different  individuals,  tend  to  show  that  it  is 
possible,  in  health,  to  distinguish  on  an  average  a  difference  of 
from  50  to  70  grammes  (say  about  two  ounces)  between  two 
weights  successively  suspended  from  a  lower  limb.  In  six 
ataxic  patients  to  whom  this  test  was  applied,  the  minimum  of 
the  difference  in  weight  appreciated  by  the  patient  was  found 
by  Dr.  Jaccoud  to  be  considerably  above  the  healthy  average, 
varying  from  100  to  3000  grammes  (from  3\  ounces  to  four 
pounds)." 

Spaeth '  also,  without  being  aware  of  the  e.\|)eriment8  ju.st 
cited,  adopted  a  similar  method  to  investigate  the  state  of  the 
muscular  sense  in  two  cases  of  ataxy,  and  in  both  he  found  a 
notable  diminution  in  the  individual's  discriminative  power — 
indeed,  in  one  of  the  two  cases  no  difference  was  perceived 
unless  the  successive  weights  bore  the  ratio  to  one  another  of 
1  to  100. 

There  can  bo  no  doubt  that  some  of  a  patient's  ability  (3) 
to  discriminate  the  extent  of  active  or  passive  movements 
executed,  as  well  as  some  of  his  knowledge  of  the  position  of  his 
limits,  depends  upon  kino^sthetic  impressions  coming  from  the 
skin  an«l  from  joints.  Some  have  supposed  tbit  all  this  kind  of 
knowle<lge  comes  from  these  onlimiry  kiniesthetic  impressions. 

Wundt,  for  instance,  thinks  that  these  sensations  btdong  to 
a  different  category  from  those  by  which  we  appreciat<»  weiglit 
or  resistance.'  Gley  *  also  seems  to  think  that  the  knowleilge 
of  the  ]K>sition  and  movements  of  the  limb  is  derived  in  the 
main,  if  not  wholly,  from  skin  and  joint  impressions. 

This,  however,  is  in  my  opinion  an  erroneous  oonclusion, 
based  upon  the  cxaminatitm  of  one  of  the  exceptional  cases  of 
hemianfesthesia,  like  that  recorded  by  Demeaux  (p.  11).  A 
study  of  the  two  cases  last  qaoted  from  Landry  *  shows  conclu- 

*  TmiwliUion  of  TioiHMMi't  •  Leetaras'  ISSS.  p.  S12. 

*  Bdtr.  ntr  hthre  too  i1«ii  Tkbe*  DovhIUi.  TVbliifm  t*^''» 

*  loe.  «U.,  t.  i.,  p.  42e. 

*  Rev.  pbiiowph..  DMpmber,  188S.  p.  SOS. 

*  Oba  iv.  and  v.  (ace  pp.  tS  miiI  24). 
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sivoly  that  knowl.  .11:.-  ;i>  to  the  position  and  movements  of  the 
limbs  may  be  more  or  less  lost  even  when  cutaneous  sensibility 
is  not  at  all  or  but  little  impaired.  Other  good  clinical  evidence 
may  also  be  adduced  pointing  in  the  same  direction.  Thus 
Bazire,  in  reporting  a  case  of  locomotor  ataxy,  says^ : — "  His  gait 
was  very  characteristic  of  locomotor  ataxy.  ,  .  Within  the  last 
few  weeks  he  had  noticed  that  he  could  not  tell  the  position  of 
his  liml)s  in  bod,  under  the  bed-clothes.  He  still  complained 
of  numbness  of  the  legs,  and  yet,  strangely  enough,  when 
tactile  sensibility  was  tested  with  the  lesthesiometer,  it  was 
found  unirajMiiretl,  for  he  could  feel  the  two  jjoints  of  the 
instrument  at  a  distance  of  only  two  inches,  when  applie<l  in 
front  of  the  legs."  In  cases  of  this  kind,  it  could  only  be 
expoct«Hl  that  there  would  be  a  defective  knowledge  of  the 
position  of  the  limbs  while  the  limbs  are  at  rest,  in  l)ed.  As 
soon  as  they  are  moved,  when  sensibility  is  either  intact  or 
but  little  impaired,  the  accompanying  superficial  sensations 
must  necessarily  give  a  pretty  accurate  knowle<lge  as  to  their 
position.  This  source  of  difficulty  is  present,  therefore,  in  all 
cases  in  which  superficial  insensibility  does  not  exist  though 
loss  of  the  muscular  sense  is  suspecte<l ;  we  cannot  well  move 
the  limb  or  piirts  of  the  limb  (such  as  the  fingers)  about  at 
random,  with  the  view  of  asking  in  what  exact  position  they 
are  ultimately  left,  without  giving  the  patient  some  aid  through 
his  intact  sense  of  touch.  Of  course  if,  in  such  a  case,  we 
still  find  that  the  patient  has  a  defective  appreciation  of  the 
position  in  which  his  limbs  are  ultimately  left,  the  evidence  is 
all  the  stronger  that  his  "  muscular  sense  "  must  be  defective. 

It  thus  seems  clear  that  of  the  three  disabilities  above 
named,  the  second  and  third  are  dependent  almost  if  not 
entirely  upon  loss  of  the  muscular  sense,  whilst  the  first  (the 
knowle<lge  of  the  extent  and  direction  of  ]>assivo  movements, 
and  of  the  position  of  limbs)  is  very  greatly  due  also  to 
'*  muscular  sense  "  impressions,  though  it  is  in  part  undoubtedly 
derived  from  other  less  special  kinaesthetic  impressions. 

In  regard  to  the  very  extraordinary  cases  recordetl  by 
Duchenne,  Briquet,  and  Bazire,  in  which  the  thinl  of  the 
al>ove-name<l  ilisabilities  was  carrie<l  to  such  an  extent  that 
■  TMoaacaa'a  'LertartV  tnuulated  by  Bazire.  pwrt  i.,  casr  \ 
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effen  the  mmflett  movemenU  caidd  not  be  performed  at  att  wUhont 

the  aid  of  the  senee  of  sight,  it  seems  to  me  that  wo  have  here  to 
do  with  functiontil  defects  in  the  cortical  termini  for  **  muscular 
sense"  impressions,  as  well  as  interference  with  the  functional 
integrity  of  the  afferent  channels  for  such  impressions.  These 
latter  are  alone  affected  (in  concert  with  the  afferent  channels 
for  other  sense  impressions)  in  those  more  ordinary  severe 
cases  of  hemiantcstliesia  of  that  type  recorded  by  Demaux. 
But  in  these  alt^jgether  extraordinary  cases  of  Duclionno  and 
Briquet  thore  existed,  I  think,  in  addition  a  low  functional 
activity  of  the  **  muscular  sense  "  centres  ^ ;  that  is  to  say,  these 
centres  could  not  be  roused  into  activity  by  comptmitively 
wi'uk  associational  stimuli  (as  during  volition  with  eyes 
closed) ;  though  they  were  able  to  respond  under  the  influence 
of  a  stronger  stimulus  from  the  visual  centre.  May  we  not 
have  in  certain  hysterical  paralyses  of  cerebral  type  a  still  greater 
functional  degradation  of  these  "  muscuhir  sense "  centres  ? 
Such  piticnts  do  not  move  the  affected  limb  or  limbs  either 
when  their  eyes  are  open  or  closed. 

We  may  find  illustrative,  though  not  exactly  parallel,  oondi> 
tions  among  speech  defects  of  an  amnesic  type,  due  to  a  lowered 
functional  condition  of  the  auditory  centre.  When  these,  for 
instiinco,  cannot  ha  roused  into  proper  activity  by  ordinary 
associational  stimuli,  the  patient,  lis  a  consequence,  cannot  recall 
tho  wortls  that  ho  wislies ;  and,  as  a  furtlior  consequence,  cannot 
utter  such  words.  This  is  a  kind  of  jMindysis,  so  far  as  these 
s)KH)ch  movements  are  concerned.  On  the  other  hand,  such  « 
patient  may  l>e  able  to  re|H»at  at  onci*  wonls  uttere<l  before  him 
by  another  jwrson.  The  affecte<l  autlitory  centre  in  this  case 
reacts  to  the  stronger  stimulus  ;  just  as  I  imagine  the  affected 
"  muscular  sense  "  centres  reacte*!  in  the  cases  <»f  Duehenne, 
Briipiet,  and  liozire,  uu'l'-r  -tn.ii.r  „<v.w;  .ti..ii  i|  ct^Muli  coming 
from  the  visual  centres. 

8up)M)8ing,  however,  the  left  auditory  Cfiitru  to  be  more 
damageil  still,  either  functionally  or  structurally,  speech 
becomes  impossible.  Speech  is  paralysed,  in  fact,  in  such  a 
cane,  if  the  degnuUition  of  the  auditory  ct^ntre  be  of  functional 
ty|M^.  in  juHt  the  same  way  as  I  suggest  a  hyrit4*rical  |t^)ti<  nt  is 
'  H««  '  Bmin  m  mi  Orgnn  of  Mind.*  |>|».  CIG  ami  G2I. 
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|)jin»lyst'(l  when  she  is  suffering  from  a  very  low  functiuiuil 
condition  of  her  "muscuhir  sense"  centres  for  leg  or  arm,  or 
both. 

It  is  extremely  interesting  to  find,  in  the  case  of  liuzire,  the 
complete  inability  to  move  the  limb  without  the  stimulus  of 
sight  impressions,  existing  only  in  the  leg,  while  in  the  arm 
there  was  an  approximation  to  this  condition. 

A  fuller  understanding  of  my  views,  in  regard  to  these  very 
interesting  cases,  may  be  expected  after  the  reader  has  studied 
a  subsequent  section  of  this  paper  on  the  part  taken  by 
"  3[uscular  Sense  Impressions  in  the  Execution  of  Voluntary 
and  Automatic  Movements  "  (p.  52). 

Having  stiid  thus  much  concerning  kintesthetic  impressions 
as  a  whole,  and  "  muscular  sense  "  impressions  in  particular,  it 
may  now  be  well  to  endeavour  to  show  that  both  kinesthetic  im- 
pressions as  a  whole  and  these  "  muscular  sense  "  impressions 
in  particular,  are,  like  other  sensations,  capable  of  being 
reviveil  in  idea.  It  seems  desirable  to  advance  something  like 
a  formal  proof  of  this  here,  as,  in  our  opinion,  these  ideal 
revivalsof  kinaisthetic  impressions  aid  in  the  performance  of 
most  important  functions— that  is,  in  the  execution  of  all  the 
voluntary  movements  we  perform. 

Just  as  the  blind  man  can  recall  to  mind  previous  sight 
impressions,  or  the  deaf  man  sounds  previously  heard,  so  can 
the  man  who  has  had  an  arm  amputated  call  to  mind  move- 
ments which  this  limb  had  formerly  execute<l,  by  reviving  in 
idea  the  kinapsthetic  impressions  previously  associated  there- 
with. Many  remarkable  instances  of  this  have  been  recorded 
by  Weir-Mitchell  in  his  work  entitled  *  Injuries  of  Nerves 
and  their  Consequences '  (p.  348,  ct  seq.).  1  am  inclined  to 
think  that  in  very  many  of  these  cases  the  conjuring  up  of 
subjective  impressions  of  the  several  kinds  mentioned  is  more 
facile  than  in  jx'rsons  who  are  neither  blind,  deaf,  nor  armless ; 
and  that,  in  many  instances,  the  impressions  so  revived,  assume 
such  an  intensity  as  to  appear  more  like  hallucinations  than 
onlinary  sensory  revivals.  Weir-Mitchell  says: — "Nearly 
every  man  who  loses  a  limb  carrit'S  about  with  him  a  constant 
or  inconstant  phantom  of  the  missing  member,  a  sensory  ghost 
of  that  much  of  himself.  .  .  .  The  sensation  of  the  presence  of 
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the  part  removed  exists  in  many  persons  as  soon  as  they  come 
from  under  the  influence  of  the  ansBSthetic  used  at  the  time  of 
the  amputation,  but  in  others  it  only  arises  after  they  cease  to 
suffer  pain,  being  rarely  delayed  beyond  three  weeks.  The 
more  healthy  the  stump,  the  less  perfect  after  a  time  becomes 
the  sense  of  the  existence  of  the  limb  removed,  while  it  is 
liable  to  be  recalled  by  a  blow  or  an3rthing  which  causes  a 
return  of  subjective  sensation.  .  .  .  Even  in  those  who  are 
least  conscious  of  the  missing  part,  I  have  amazed  them  by 
suddenly  recalling  it  with  the  aid  of  a  faradic  current  applied 
to  the  nerves  of  the  stump.  It  is  not  easy  to  forget  the 
astonishment  with  which  some  of  these  persons  re-»wnken  to  a 
perception  of  the  long  lost  leg  or  arm." 

In  regard  to  the  ideal  recall  of  movements  of  the  missing 
member,  Weir-Mitchell  says : — "  We  find  that  in  a  very  small 
number  there  is  no  consciousness  of  power  to  stir  any  part  of 
the  absent  members  by  force  of  will.  All  others  are  able  to 
will  a  movement  and  apparently  to  themselves  to  execute  it 
more  or  less  effectively,  although  in  most  of  the  amputated 
such  phantom  motions  are  confined  to  the  fingers  or  toes,  which 
rarely  s<>em  to  possess  the  normal  range  either  of  flexion  or 
extension.  Yet  the  ccrt^iinty  with  which  these  patients  de- 
scribe the  limitations  of  motion,  and  their  confidence  as  to  the 
place  as-Humed  by  the  parts  moved,  are  truly  remarkable ;  while 
these  restricted  movements  are  pretty  surely  {minful,  and  the 
effort  is  apt  to  excite  twitching  in  the  stump.  ...  A  small 
nunibor  have  entire  and  painless  freedom  of  motion  as  regards 
all  {Nirts  of  the  hand.  *  My  hand  is  now  open,  or,  it  is  shut/ 
they  say.  *  I  touch  the  thumb  with  the  little  finger.*  '  The 
hand  is  now  in  the  writing  |X)8itiun,'  etc.  Between  these  cases 
and  such  as  are  conscious  of  an  immobile  memlx>r  •vfry  grade 
of  difference  as  to  motion  is  to  be  found." 

Another  very  remarkable  fact  of  some  importance  is  that, 
according  to  Wcir-MitchcU,  such  sensations  may  be  roused  at 
will  and  even  revived  after  they  have  been  in  abeyantM*  for 
years,  by  stimulation  of  afferent  nerves.  He  says: — " 
faradisD  the  track  of  the  nerve  in  or  above  the  stump,  we  iiia^ 
cause  the  lost  lingeni  and  thumb  to  stH'm  to  lie  flexed  and 
extcndiHl,  and,  what  is  most  remi^rkable,  |tnrts  of  whii-li   tic 
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man  is  conscious,  but  which  ho  has  not  tried  to  stir  for  years, 
may  thus  be  made  to  up))car  to  move,  to  his  utter  amazement. 
In  one  case  I  thus  acted  on  the  neryes,  so  as  to  cause  a  thumb 
which  for  years  was  constantly  and  violently  bent  in  on  the 
|)alm  to  straighten  out  completely.  On  breaking  the  circuit 
without  warning,  the  patient  e.xelaimetl  that  his  thumb  was 
cutting  the  palm  again,  and  the  same  result  was  obtained  by 
shifting  the  conductors  so  as  to  put  the  nerves  out  of  the 
circuit.  ...  In  a  case  of  amputation  at  the  shoulder-joint,  in 
which  all  consciousness  of  the  limb  had  long  since  vanished, 
I  suddenly  faradised  the  brachial  plexus,  when  the  patient 
said  at  once, '  My  hand  is  there  again.  It  is  bent  all  up  and 
hurts  me.*  These  impressions  are  correctly  referred  by  the 
patient,  so  that  faradisation  of  the  musculo-spiral,  or  the  ulnar, 
gives  sensations  of  movement  in  the  related  parts." 

These  eftects  of  faradisation  of  the  nerve  trunks  are  very 
interesting,  and  are  entirely  in  accordance  with  the  statements 
previously  quoted  to  the  effect,  that  the  more  healthy  the 
stump  the  less  perfect,  after  a  time,  becomes  the  sense  of  the 
existence  of  the  limb  that  has  been  removed.  If  a  mere  blow 
upon  the  stump  tends  to  recall  such  a  sensation,  how  much 
more  should  a  definite  stimulus  applied  to  the  very  nerves 
themselves.  These  facts  simply  mean,  that  the  kintesthetic 
centres  in  relation  with  a  lost  limb  are  apt  to  drop  into  a 
condition  of  functional  inertia,  but  that  they  are  easily  roused 
from  this  state  by  the  advent  of  afferent  stimuli,  and  that  they 
are  all  the  more  powerfully  rouseil  when  the  stimulus  applied 
is  in  itself  powerful.  In  these  statements,  however,  we  are  a 
little  taking  for  granted  the  correctness  of  a  view  as  to  the 
nature  of  these  impressions  which  has  not  yet  been  formally 
considered  (see  p.  42),  although  some  of  the  strongest  evidence 
in  its  favour  has  already  been  adduced  in  preceding  jMiges. 

In  regard  to  the  varying  power  of  recall  of  kina^thetic 
impressions  exhibited  by  different  i>ersons  whose  limbs  have 
been  amputated,  this  may  be  due,  in  part,  to  varying  con- 
ditions of  the  stiimp  as  above  indicated ;  and  perhaps  more 
especially  to  varying  states  of  the  nerve  ends,  and  the  extent 
to  which  they  are  invaded  by  processes  of  sclerosis.  Beyond 
all  such  causes  of  difference,  however,  we  may  expect  that 
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there  would  be  naturally  in  difTercnt  individuals,  g^reat  varia- 
tions in  the  power  of  re<-alling  kiuflosthetic  impressions,  just  as 
an  extreme  vuriubility  is  met  with  in  different  persons  in  regKtd 
to  their  power  of  recalling  visual  or  auditory  impreasions,  as 
F.  Galton  has  so  fully  shown  in  the  ease  of  the  former.  A  few 
instances  of  such  variations  will  well  illustrate  this  |mrt  of 
our  subject. 

Galton  made  u  scries  of  careful  enquiries  to  ascertain  to  what 
extent  different  persons  are  endowed  with  the  power  of  re- 
calling, or  seeing  with  the  mind's  eye,  distinct  images  of  objects 
in  their  natural  grouping  and  colouring,  taking  as  a  trial-subject 
the  person's  own  breakfast  table  as  ho  or  she  sat  down  to  it  in 
the  morning.  The  one  hundred  answers  which  he  received 
disclosed  an  extraordiiuiry  range  of  variation  in  this  respect 
among  diflerent  individuals,  as  may  be  seen  by  thci)enisal  of 
his  interesting  essay  on  *  3Iental  Imagery.**  One  of  those  who 
had  the  highest  power  of  recall  answers  : — "  Thinking  of  the 
breakfast  table  this  morning,  all  the  objects  in  my  mcnt^il 
picture  are  as  bright  as  the  actmtl  scene."  One  of  the  worst 
answers : — "  No  individual  objects,  only  a  general  idea  of  a 
very  uncertain  kind."  While  the  person  who  possessed  the 
lowest  {)owcr  of  all  in  this  direction,  answered : — **  My  powers 
are  zero.  To  my  consciousness  there  is  almost  no  assooiation 
of  memory  with  objective  visual  impressions.  I  recollect  the 
breakfast  table  but  do  not  see  it."  Other  very  interesting 
examples  of  variation  in  this  jiower  of  recalling  visual  images 
are  cited.  Thus  Mr.  Galton  says: — '*One  statesman  has 
assured  me  that  a  certain  hesitation  in  utterance  which  he  has 
at  times,  is  due  to  his  being  plaguinl  by  Uic  imago  of  his 
manuscript  s{)eech,  with  its  original  enwares  and  corrections. 
He  cannot  lay  the  ghost,  and  he  puzzles  in  trying  to  decip^'  r 
it.  .  .  .  A  distinguished  writer  on  metaphysical  topics  asiiul^.^ 
mo  that  he  is  exceptionally  quick  at  recognising  a  face  that  ho 
has  seen  before,  but  he  cannot  call  up  a  mental  image  of  any 
face  with  clearness.  .  .  .  There  are  a  few  iicrsons  in  whom  the 
visuuliMing  ftu'ulty  is  so  low  that  they  can  mentally  see  neither 
numerals  nor  anything  else ;  and  again  there  are  a  few  in  whom 
it  Ik  ho  high  as  (o  give  rise  to  hallucinations.'* 

*  '  In«iuiric«  into  Uunuut  Faeully.'  I883L  p.  Sa 
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With  variations  such  as  these  to  be  met  with  in  ropml  to 
the  improssionfl  of  a  vivid  sense  like  that  of  sip^ht,  it  is  ninch 
more  easy  to  explain,  by  the  principle  of  individual  variation, 
some  of  the  remarkable  differences  in  the  power  of  recalling 
kina^sthctic  impressions  met  with  among  the  persons  examined 
by  Weir-Mitchell. 

The  cases  to  which  we  have  just  been  referring  are  instances 
in  which  kinresthetic  impressions  as  a  whole  are  revived. 
There  is,  however,  good  evidence  to  show  that  "  muscular 
sense**  impressions  in  particular  are  also  capable  of  being 
revived  in  idea.  It  has  been  already  shown  that  these  are  the 
impressions  which  almost,  if  not  quite  alone,  are  concerned  with 
the  estimation  of  weight  or  resistance.  If  such  impressions, 
however,  had  not  been  capable  of  being  revived  in  idea,  we 
should  have  no  power  of  discriminating  differences  in  weights 
when  they  are  lifted  in  succession,  and  still  less  should  we 
have  that  power  which  we  possess  of  lifting  certain  bodies 
and  saying  at  once  what  is  their  approximate  weight 

In  the  former  case  we  have  mentally  to  compare  our  present 
feelings  of  resistance  with  our  memory  of  similar  impressions 
oxp'rienced  a  few  moments  before ;  whereas,  the  fact  of  our 
possessing  such  powers  as  are  referred  to  in  the  second  case, 
shows,  that  we  are  capable  of  acquiring  ingrained  "  standanls  of 
\\riu'ht"  by  the  constant  exercise  of  this  faculty,  dependent  of 
course  upon  our  power  of  ideally  recalling  such  impressions,  so 
that  at  last  we  are  enabled  to  judge  intuitively  as  to  the 
approximation  of  bodies  to  certain  ideal  standards  of  weight, 
just  as  we  are  enabled  to  judge  of  the  approximation  of  certain 
presently  perceived  colours  or  sounds  to  certain  "  standard  " 
visual  or  auditory  impressions.  In  regard  to  this  i>oint 
Professor  Bain  says  :  * — "  Absolute  weight  implies  a  permanent 
standard,  and  a  permanent  impression  of  that  st^mdard.  When 
I  lift  a  weight,  and  pronounce  it  to  be  seven  pounds,  I  make  a 
compimson  between  the  present  feeling  and  the  impression 
acquired  by  handling  the  standard  weight  of  seven  pounds  or 
things  equivalent  thereto.  This  absolute  comparison,  thert.>- 
fore,  implies  the  enduring  and  reooverable  sensibility  to 
impressiuns  of  resistance,  which  is  also  a  fact  of  the  human 
■  <TheSenflMaiidtlK>lBtclkel,'8ide(L.p.a8. 
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constitution.  ...  A  receiver  of  posted  letters  contracts  an 
in^ruincil  sensibility  to  half  an  ounce,  and  can  say,  of  any  letter 
put  into  his  hand,  whether  it  produces  a  sensibility  equal  to  or 
under  the  standard." 

But  it  is  one  of  the  fundamental  jK).sition8  of  j'  ical 

psychology  which  Professor  Bain  has  strongly  ent'  :.  ..  i^at  a 
renewed  feeling  or  idea  must  depend  upon  the  action  of 
precisely  the  same  parts  as  the  original  feeling.  On  this  head 
he  says^ : — '*  What  is  the  manner  of  occupation  of  the  brain 
with  a  resuscitatfjd  feeling  of  resistance,  a  smell,  or  a  sound  ? 
There  is  only  one  answer  that  seems  admissible.  The  renewed 
feeling  occupies  the  very  same  parts,  and  in  the  same  manner 
as  the  original  feeling,  and  in  no  other  parts,  nor  in  any  other 
assignable  manner.  .  .  .  For  where  should  a  past  feeling  be 
re-embodied  if  not  in  the  same  organs  as  the  feeling  when 
present?  It  is  only  in  this  way  that  its  identity  can  be 
preserved  ;  a  feeling  differently  embodied  would  bo  a  different 
feeling." 

The  Nature  and  Origin  of  "  Muscular  Sense  " 
Impressions. 

Almost  all  that  has  been  written  by  others  in  regard  to  what 
I  have  in  this  paper  spoken  of  as  "  kintesthetic  impressions/* 
has  been  brought  forward  in  relation  with  the  several  writers, 
views  concerning  the  existence  and  nature  of  that  power  in  us 
whereby  we  are  enable<l  to  judge  of  "  resistance  "  or  *•  weight." 
This  power  has  Ix^en  discussed  by  them  under  such  different 
names  as  these : — "  muscular  sense  "  (Sir  Charles  Bell)  ;  a 
"  sense  of  force  "  (E.  H.  Weber)  ;  a  "  sens  de  I'activit^  muscu- 
laire  "  (Landry) ;  a  "  conscience  musculairo  "  (Duehenne)  ;  a 
"locomotive  faculty"  (Sir  William  Hamilton);  the  "feclinjrs 
of  movement"  (Haiii)  ;  and  the  "sense  of  innervation  ' 
(Wundt). 

Some  of  thesi' writers,  sucli  a.s  .-^n  William  ilaniilton  "*  an. I 
Wundt,'  have  carefully  discriminatid  tlie  different  conipou*  nt> 
of  the  group  of  impressions  aiying  and  resulting  from 

>  '  Ttio  SeDMHi  and  Uio  IntoUoct,'  3nl  cl 

■  *  Notes  aotl  DiMiTtAtioDs  on  B«i(L' 

'  •  ^Ictnouta  do  |«ycliol.  pbyaiol.,'  Snd  vd.  (txad.  ftmDf.X  1886,  t  L,  pp.  421-426. 
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moTeincnts  ;  others,  like  Landry  *  and  IJain  *  have  not  always 
been  careful  to  make  such  discrimination,  but  have  spoken 
rather  as  though  all  the  impressions  derived  from  movement 
might  be  included  under  that  endowment  which  others  speak 
of  as  the  *'  muscular  sense  " — a  laxity  which  is  all  the  less 
likely  to  recur  if  the  term  kinsBsthetic  should  be  adopted  as 
a  general  designation  for  the  whole  mixed  group  of  impress 
A  hich  accompany  movement' 

1  III  a  psychological  point  of  view  the  highest  interest 
has  attached  to  these  discussions,  seeing  that  the  sensations 
of  "  resistance "  which  we  derive  through  the  exercise  of  our 
muscles  have  been  supposed  to  give  us  a  knowledge  altogether 
apart  from  that  derivable  through  so-called  "passive  sensa- 
tions"— an  immediate  knowledge,  in  fact,  of  an  external 
world  or  "  non-ego." 

Those  who  consider  that  through  the  performance  of  move- 
ments we  acquire  a  kind  of  knowledge  which  is  altogether 
peculiar,  are  not  precisely  agreed  among  themselves  as  to  the 
exact  mode  in  which  they  so  acquire  it  These,  however,  are 
altogether  minor  differences,  and  as  a  class  the  holders  of  such 
views  must  be  separated  from  another  group  of  psychologists 
and  physiologists  who  maintain  that  there  is  nothing  intrin- 
sically peculiar  in  the  sensations  and  impressions  constituting 
that  combination  of  feelings  which  comes  to  us  as  a  conse- 
quence of  movement. 

Omitting  minor  detail,  therefore,  we  have  two  points  of 
view  in  reference  to  the  nature  and  origin  of  the  impressions 
whence   we    derive    our  knowledge  of  "  resistance "   and   of 

■  '  Mt-m.  aur  U  pum\.  du  :«entim.  d.  acUv.  moBC*  1855,  p.  262. 

»  '  The  Svnst »  un.l  il..   InuUecC  3rd  ed.,  p.  82. 

»  This  I.-'pt  lit-.-.-  ..|  j.hni.-...I..L'y  is,  in  fact,  still  very  oommon,  u  may  be  judged 
from  the  followiii:.'  <)U<>tati<<ii  ipiii  Ferrier,  where  he  U  speaking  of  the  Tiewvof 
Hitziir  and  N"ihii:i-- 1.  II.-  f.iVf.  (/'«-.  'it.,  p.  S79) :  "The  term  mnacolar  Most, 
M  ordiuurily  uikU  r^t<.<Hi,  iiini  a-  i  iii{lnywl  by  these  authors,  is  applied  to  the 
assemblage  of  cvntrii'-ial  iiii]T< --i  n-  ^-' ix-ratcd  by  the  act  of  muscular  eofttraction 
in  the  muscles  tb(-iii:i>  Uln  u^  wi  :1  a.-  iu  the  skin,  fascia},  ligameota,  and  joints.*' 
Historical  references  bearing  upon  the  subject  of  the  **  mowolar  aenae  "  genenlly, 
ant  mainly  to  be  found  in  the  following  'three  ^aoes,  bat  eqieeiaUj  in  the  last 
«f  them -.—Hamilton's  'Notes  and  DiflMrt.  on  Beid*;  Bastian's  'Brain  as  an 
Orinui  of  Blind.'  Appendix;  and  Stembeig,  in  PflasBr**  *Archif  t  Physiol.' 
IW.  xxxvii. 
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"  weight,"  whereby  we  acqairo  onr  knowledge  of  the  different 
degrees  of  "consistence"  of  boilies,  and  (through  conscious- 
ness of  the  nature  and  extent  of  our  moTements)  whereby  we 
learn  the  differences  in  "  form  "  which  bodies  present 

These  conflicting  views  must  now  be  briefly  but  definitely 
stated,  in  order  that  it  may  be  made  perfectly  clear  which  of 
them  is  in  accordance,  and  which  at  Tariance,  with  facts  that 
are  now  well  established  : — 

(1.)  According  to  the  first  view  our  notions  of  "  resistance  " 
arc  not  derived  from  sensations  at  all,  but  are  due  to  a  central 
I«ychic  process  (to  which  Wundt  has  applied  the  term  **  sense 
of  innervation  *').  In  reference  to  such  a  view  Ludwig  says : — 
**  It  is  conceivable  and  not  unlikely,  that  all  knowlc<lge  and  dis- 
crimination arrived  at  through  the  exertion  of  the  voluntary 
muscles  are  attained  directly  through  the  act  of  volunt^iry 
excitation  ;  so  that  the  effort  of  the  will  is  at  once  proceeded 
on  as  a  means  of  judgment."  On  this  subject  also,  J.  Mailer 
said : — "  It  is  not  certain  that  the  idea  of  the  force  employed 
in  muscular  contraction  depends  solely  ujwn  a  sensation.  We 
have  a  very  exact  notion  of  the  quantity  of  nerve-force  start- 
ing from  the  brain  which  is  necessary  to  produce  a  certain 
movement. ...  It  would  be  very  possible  that  the  appreciation  of 
the  weight  and  pressure  in  cases  where  we  raise  or  resist, 
should  be  in  part  at  least  not  a  sensation  in  the  muscle,  but  a 
notion  of  the  quantity  of  nerve-force  which  the  brain  is 
excited  to  call  into  action."  According  to  Wundt,  "  the 
strength  of  the  sensation  is  dependent  only  on  the  strength  of 
the  motive  influence  passing  outwards  from  the  centra^  which 
sets  on  the  innervation  of  the  motor-nerves.*'  Bain,  again, 
holds  "  that  the  sensibility  accompanying  mnscular  movement 
coincides  with  the  outgoing  stream  of  motor-energy,  and  does 
not,  as  in  the  case  of  pure  sensation,  result  from  an  influence 
passing  inwards,  by  ingoing  or  sensory  nerves,'*  or,  as  he  else- 
where says,  **  we  are  bound  to  presume  that  this  is  the  con- 
comitant of  the  outgoing  current  by  which  the  muscles  are 
stimulated  to  act"  llughlings-Jackson,  amongst  onnelTes, 
has  always  been  a  strong  upholder  of  these  views. 

(2.)  The  opposite  view  is  not  so  old.  The  earliest  statement 
that  1  have  seen  to  the  effect  that  the  sensations  aooompanying 
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or  resulting  from  movement  are  afferent  nnd  not  efferent 
fet'lings,  is  that  of  Lotze,  who  says  : ' — "  We  must  aflSrm 
universally  that  in  the  muscular  feeling  we  are  not  sensible  of 
the  force  on  its  way  to  protlueo  an  effect,  but  only  of  the 
sufferance  already  produced  in  our  moveable  organs,  the  muscles, 
after  tlie  force  has,  in  a  manner  unobservable  by  us,  exerted 
upon  them  its  causality."  This  view  was,  however,  very  shortly 
after,  much  more  clearly  expressed  by  Landry'  in  these  terms : 
— "Tlio  ego  has  a  direct  consciousness  of  the  phenomena  of 
volition  ;  it  knows  immediately  that  there  has  been  a  voluntary 
stimulus,  and  to  what  part  of  the  body  it  hjis  been  directed ; 
as  to  the  effects  produced,  it  is  only  mediately  informed  of 
tlnse.  and  can  disregard  them.  .  .  .  The  nervous  action  which 
incit4.'s  the  movement  can  only,  therefore,  furnish  to  conscious- 
ness au  idea  of  the  volition,  and  not  that  of  its  execution ; 
Ix'sides,  if  the  sensorium  has  a  knowledge  of  the  excitation  of 
the  excito-motor  faculties,  it  ignores  the  quantity  of  the  nerve 
action  exertetl.  It  is  necessary  that  the  effect  of  the  central 
iucitation  (the  contraction)  should  be  produced  in  order  that 
the  brain  may  perceive,  and  then  it  perceives  at  the  same 
time  both  the  seat  and  the  degree  of  contraction.  The  move- 
ment is,  therefore,  the  sour<;e  whence  we  derive  notions  of  this 
kind." 

In  1869  I  expressed  the  view,^  that  "a//  the  iutonnation 
which  Prof.  Bain  considers  to  have  been  revealed  to  us  by  the 
activity  of  our  locomotive  organs  through  an  'active'  mode 
of  sensibility,  has  been  derived  from  modes  of  passive  sensi- 
bility (<x;ciisione<l,  it  is  true,  by  this  activity),  and  from 
inferences  which  have  gradually  been  built  up  upon  these  .  .  . 
The  feeling  of  'expended  energy,'  therefore,  by  which  we 
obtain  our  idetis  of  resistance  and  of  an  external  world,  is  not 
cont^iined,  as  we  think,  in  the  volitional  act  itself,  but  is 
derivetl  from  impressions  emanating  from  the  moving  organs 
themselves  during  the  actual  accomplishment  of  movements," 
And  after  referring  to  the  clinical  evidence  that  was  available 

•  *  Medicini»che  Psychologie,"  1852,  p.  298. 

*  'Tmite  des  iiaralysies'  Paria,  1S59.  Similar  views  wore  indeed  cxprvflaed 
in  hi.-»  iDvmoir  in  the  •  Gaz.  ties  Hopitaux,'  ISM. 

'  "On  the  •  Muscular  8<ii!«  .'  i-!  •••  •'"•  Phjaology  of  Tliinkin^."  *Brili«b 
.Mt«Iicnl  Journal,'  April,  1H«1» 
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at  that  time,  concerning  cases  in  which  the  so-called  **  mnscnlar 
sense  "  was  supposed  to  be  more  or  less  defective,  I  arrived  at 
the  following  conclusion  : — "  There  is  clearly  a  loss  of  8ome> 
thing  in  these  cases,  of  a  something  which  serves  as  a  gnide 
in  the  execution  of  voluntary  movements,  but  whose  absence 
can  be  compenstited  by  the  supervision  of  the  visual  sense; 
and  this  is,  in  great  pirt,  the  function  which  some  physiolo- 
gists attach  to  the  '  muscular  sense '  .  .  .  my  position  is  that 
these  impressions  of  the  muscular  sense,  whose  existence  we 
are  thus  oblige<l  to  ]K)stulate,  are  uneontcious  ^  impressions,  and 
that  the  conscious  impressions  that  have  usually  been  stated 
to  fall  within  its  province  are  really  derivable  through  mtxlts 
of  ordinary  cutaneous  and  deep  sensibility." 

In  1880,  whilst  adhering  to  almost  precisely  the  same  views, 
I  maintained^  that  the  time  had  come  when  it  would  be 
advanttigeous  to  speak,  in  lieu  of  a  **  muscular  sense,"  of  a 
"  Sense  of  I^Iovement,  as  a  separate  endowment,  of  a  complex 
kind,  whereby  we  are  made  acquainted  with  the  position  and 
movements  of  our  limbs,  whereby  we  judge  of  *  weight '  an<l 
*  resistance,'  and  by  metms  of  which  the  brain  also  derives 
much  unconscious  guidance  in  the  performance  of  movements 
genemlly,  but  e8|)ecially  in  those  of  the  automatic  type,  .  .  . 
There  are  included  under  it,  as  its  several  components,  cuta- 
neous impressions,  imprt^ssions  from  mustdes  and  other  deep 
textures  of  the  limbs  (such  as  fasciie,  tendons,  and  articular 
surfaces),  all  of  which  yield  conscious  impressions  of  various 
degrees  of  detiniteness;  and  in  addition  there  seems  to  be  a 
highly  important  set  of  '  unfelt'  impressions,  which  guide  the 
motor  activity  of  the  brain  by  automatically  bringing  it  into 
relation  with  the  different  degrees  of  (x>ntraction  of  muscles 
that  may  l>e  in  a  state  of  action." 

Meanwhile  Ferrier  had  also  expressed  a  strong  opinion 
adverse  to  the  views  of  Wundt  and  liain.'  He  said  : — **  But, 
whether  we  make  the  movements  in  reality,  or  revive  them  in 
i<lea,  the  conscionsness  of  the  extent  and  enerp-y  of  the  niove> 

*  III  rvjjurii  \n  tlM.-«   jx'int,  n^c  wlmt  i  Imvi   •>iiil  ■  n  ]     .".  i  \.  !      )  iTttiiii  MM>r. 

*  ''I  III'  litmii  ii.H  till  Orfiuii  of  >liti(i,'  pp.  .Mo      1 1 

*  •  FniK'tioiiM  i<r  til)-  llimii."  I?.t..l.  \^'<'-.  I'   :  .'• 
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ment  is,  in  my  opinion,  in  all  coses  dependent  on  in-going  or 
centrijMjUil  impressions." 

A  tew  weeks  after  the  publication  of  my  work  *  The  Brain 
as  an  Organ  of  Mind,'  there  appeared  a  remarkable  paper*  by 
Dr.  William  James, of  Harvard  University,  on  'The  Feeling  of 
Efibrt,'  in  which  will  bo  found  many  views  strikingly  similar 
to  those  that  I  have  expressed.  In  reply  to  the  question  as  to 
the  nature  of  our  sensible  perceptions  of  movement  he  says : — 
**  I  unhesitatingly  answer  :  an  aggregate  of  aflerent  feelings, 
coming  primarily  from  the  contraction  of  muscles,  the  stretching 
of  tendons,  ligaments  and  skin,  and  the  rubbing  and  pressing 
of  joints ;  and  secondarily,  from  the  eye,  the  ear,  the  skin, 
nose  or  palate,  any  or  all  of  which  may  be  indirectly  affected 
by  the  movement  as  it  takes  place  in  another  part  of  the  body. 
The  only  idea  of  a  movement  which  we  can  possess  is  composed 
of  images  of  these  its  afferent  effects."  Again  he  says: — 
**  The  degree  of  strength  of  our  muscular  contractions  is  com- 
pletely revealetl  to  us  by  afferent  feelings  coming  from  the 
museles  themselves  and  their  insertions,  from  the  vicinity  of 
the  joints,  and  from  the  general  fixation  of  the  larynx,  chest, 
fjK*e  and  Ixxly,  in  the  phenomena  of  effort,  objectively  con- 
siflered.  When  a  certain  degree  of  energy  of  contraction 
rather  than  another  is  thought  of  by  us,  this  complex  aggregate 
of  afferent  feelings,  forming  the  material  of  our  thought,  renders 
absolutely  precise  and  distinctive  our  mental  image  of  the 
exact  strength  of  movement  to  be  made,  and  the  ejcact  amount 
of  resistance  to  be  overcome." 

Such  language  may  seem  very  positive,  but  in  my  opinion 
also  this  second  view  as  to  the  afferent  nature  of  all  the  im- 
pressions by  which  we  obtain  a  knowledge  of  our  movements 
and  by  which  we  judge  of  weight  and  resistance  is  one  that 
may  now  l)e  considered  to  be  incontestably  established.  Sachs  * 
has  shown  the  existence  of  sensory  nerves  in  muscles,  and  such 
clinical  evidence  as  is  afforded  by  the  cases  of  Deraeaux, 
Landry,  Spaeth,  Duchenne,  Briquet,  and  Bazire,  show  con- 
clusively what  opinion  we  ought  to  adopt  in  regard  to  this 
much  disputed  point.     We  have  to  do  in  these  jNitients  with 

'  *  Auniversar;  Memoirs  of  the  Boston  Society  of  Nntoml  Hiittnry,*  1880. 
Roichrrt's  u.  Du  IV>i»-Hi-ymoinr»  '  Arohiv.*  1K74. 
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a  total  <lis)ii)peamnco,  in  the  parts  afi'cctcil,  of  all  that  kind  of 
knowledge  wliich  has,  by  one  or  other,  been  ascribed  to,  or 
8upi>08ed  to  be  derived  from,  the  "  muscular  sense."  They  were 
ignorant  of  the  position  of  their  limbs,  unconscious  of  any 
movements  that  they  might  execute,  ancl  of  the  degree  of 
resistance  which  might  be  opposed  to  the  contraction  of  these 
muscles.  The  volitional  centres,  the  spimil  motor  centres,  the 
motor  nerves  and  the  muscles  were  capiible  of  being  called  into 
activity — yet  all  the  information  usually  sup{)osed  tobe  dcrive<l 
through  the  "  muscular  sense "  had  vanished.  No  clearer 
evidence  could  bo  forthcoming  to  show  that  the  knowledge  of 
the  position  of  our  limbs,  of  their  movements,  and  of  the  state 
and  degree  of  contraction  of  our  muscles  generally,  does  not 
dei)cnd  as  Wundt,  Bain,  and  others  assume,  upon  impressions 
that  are  "  concomitants  of,"  or  that  coincide  w  ith,  "  the  out- 
going stream  of  nervous  energy." 

I  go  even  further,  and  maintain  that  the  processes  taking 
place  in  motor  centres  and  in  motor  nerves  are  purely 
physiological  processes,  wholly  devoid  of  any  conscious  accom- 
paniment— that  is  to  say,  from  the  time  the  motor  incitation 
leaves  the  kina;sthetic  centres,  up  to  the  time  when  muscular 
contractions  occur,  we  have  only  to  do  with  a  series  of  physical 
processes  occurring  in  different  motor  centres  and  in  motor 
nerves. 

Writing  on  this  subject  in  1880  I  said': — ^*The  kinaesthetic 
centre  is  indeed  one  of  great  importjince.  Its  impressions 
enter  inextrieably  into  a  large  number  of  our  mental  processes 
— as  widely  and  in(>xtrieably,  in  fact,  as  the  assume<l  muscnlar 
consciousness  of  Ikin  is  supposed  by  him  and  others  to  be 
intertwined  with  what  they  would  distinguish  as  pasUTe 
simsibilities.  But  it  can  only  produce  an  extreme  amount  of 
confusion  if  the  activity  of  this  sensory  centre  is  attributed  to 
and  confoun<le<l  witli  that  of  motor  centrt^  the  pfooetses  of 
which  seem  to  lie  even  more  truly  outside  the  sphere  of  mind 
than  the  molecular  proees8i>s  comprised  in  the  actual  contnuv 
tion  of  a  muscle:  thest^  latter  processes  are,  at  least,  imme- 
diatoly  followinl  liy  '  ingoing  *  impressions,  whilst  so  far  as  we 
know — that  is,  so  far  its  any  evidence  exists — the  former  are 
>  *  The  Drain  M  an  On^n  of  Mind.'  p.  COO. 
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After  so  mnch  as  we  are  oonscions  of  in  the  mere 
vulition  itself,  "we  have  to  do  with  molecular  cnrrenta  passing, 
it  may  be,  throagh  seyeral  sets  of  fibres  and  cells,  but  having 
no  conscious  side  whatever."  *  Again,  '*  Motor  centres,  wherever 
they  may  be  situated,  are  parts  whose  activity  appears  to  be 
wholly  free  from  subjective  concomitants.  No  ideal  repro- 
ductions appear  ever  to  take  place  in  such  centres;  they  are 
roQsed  into  activity  by  outgoing  currents,  and  so  far  as  we 
have  any  evidence,  the  induction  in  them  of  molecular  cur- 
rents which  immetliately  afterwards  issue  through  cranial 
and  spinal  motor  nerves  to  muscles  are  simply  physical  phe- 
nunu'na."  ' 

Views  almost  exactly  similar  to  these  were  published  only  a 
few  weeks  later  by  Wm.  James,  in  his  essay  on  *  The  Feeling 
of  Effort.*  Thus,  he  says  (p.  20) : — "  In  a  word,  volition  is  a 
psychic  or  moral  fact  pure  and  simple,  and  is  absolutely  com- 
pleted when  the  inteniion  or  eorueni  is  there.  The  superven- 
tion of  motion  upon  its  completion  is  a  supernumerary 
phenomenon  belonging  to  the  department  of  physiology  ex- 
clusively, and  depending  on  the  organic  structure  and  con- 
«lition  of  executive  ganglia,  whose  functioning  is  quite 
unconscious."  Or  again  (p.  4) : — "  But  apart  from  d  priori 
postulates,  and  however  strange  to  logic  it  may  appear,  it  is  a 
fact,  that  the  motor  apparatus  is  absolutely  insentient  in  an 
afferent  direction,  although  we  know  that  the  fibres  of  the 
anterior  root  will  propagate  a  disturbance  in  that  direction  as 
well  as  in  the  other.  Why  may  not  this  result  from  a  true 
insentiency  in  the  motor  cell?  an  insentiency  which  would 
accompany  all  action  there,  and  characterize  its  normal  dis- 
charges as  well  as  the  unnatural  irritations  made  by  the  knife 
of  the  surgeon  or  the  electrodes  of  the  physiologist  upon  the 
motor  nerves."  Again  (p.  7) — "  One  immediate  conclusion  fol- 
lows :  namely,  that  there  are  no  such  things  as  afferent  feelings, 
or  feelings  of  innervation.  These  are  wholly  mythological 
entities.  Whoever  says  that  in  raising  his  arm  he  is  ignorant 
of  how  many  muscles  he  contracts,  in  what  order  of  sequenoe 
and  in  what  degrees  of  intensity,  expressly  avows  a  coloasal 
amount  of  unconsciousness  of  the  prooeaaseeof  motor  discharge." 
■  Loc.  cit.  p.  4d5.  '  Loc  eU.  p.  509,  tee  aito  p.  1481. 
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I  am  happy  to  be  able  to  cite  another  distin^ished  convert 
to  these  views.  If  any  one  will  compare  what  was  said  by  Prof. 
Ferrier  in  the  first  edition  of  his  '  Functions  of  the  Brain  '  * 
with  what  he  says  in  the  following  passages  taken  from  his 
recently-issued  second  e<lition  (p.  436)  it  will  be  seen  that  he 
has  made  a  most  important  renunciation,  and  now  holds 
doctrines  entirely  in  accordance  with  those  above  expressed. 
The  views  he  now  holds  are  these : — "  The  activity  of  the 
motor  centres  has  no  subjective  side  apart  from  the  functioning 
of  the  sensory  centres  with  which  they  are  associated  .  .  . 
whereas  we  have  sensory  ideation  in  and  by  itself,  we  have  no 
ideas  of  movement  apart  from  the  sensory  centres  through 
which  alone  the  activity  of  the  motor  centres  is  revealed  in 
consciousness." 

Many  important  issues  in  regard  to  cerebral  localisation,  as 
well  as  concerning  psychological  doctrine,  turn  upon  the 
correct  interpretation  of  the  questions  which  we  have  just  been 
considering. 

In  regard  to  the  former,  with  which  we  are  here  chiefly 
concerned,  it  may  be  well  to  point  out  in  the  first  place,  that 
the  interpretation  of  aphasia,  aphemia,  and  all  the  varied 
amnesic  states  must  differ  widely  from  one  another  according 
to  the  different  views  which  are  taken  as  to  the  nature  and 
seat  of  so-called  "  motor-ideas."  The  very  notion  of  such  a 
thing  as  a  "motor-idea"  could  only  arise  in  the  mind  of  a 
man  who  believed  we  had  feelings  which  could  be  felt,  and 

*  At  p.  868,  be  Mid :— **  In  tho  Mune  nmnner  aa  the  mmmaj  oentiw  Ibm  Um 
organio  hui»  of  the  memory  of  seotory  impreokma,  and  the  aeat  of  tbeir  npre- 
•antatioD  or  reriTal  in  idea,  ao  Uie  motor  centrea  uf  the  hemiaphrrea,  beaUa* 
being  the  oeotrea  of  dilTerentiated  morementa  are  alao  tlie  orgaate  bada  of  the 
memory  of  the  correaponding  moTrmenta,  and  the  aeat  of  their  re-ezeeotion  or 
ideal  reproduction.  We  have  thua  a  aenaory  memovy  and  a  motor  memoiy, 
aenaory  ideaa  and  motor  ideaa;  aenaory  ideaa  being  rerived  aenaationa,  motor 
ideaa  bdog  revired  or  ideal  movementa."  Again  at  p.  271.  be  aald :— "If  the 
motor  centrea  of  the  oerebral  hrmiapherea  are  not  merely  the  eentrea  of  impolaa  of 
volittooal  movementa,  Imt  alao  the  oentrt^a  of  regiatratiun  and  reTivability  of  the 
aame.  it  mnat  follow  that  deatmction  of  the  eortioal  motor  eentrea  will  caaaa  not 
only  objective  motor  paraly»ia,  bat  aabJectiTe  motor  paralyaia,  or,  in  other  woida, 
paialyaia  of  motor  ideation.**  Hmm  viewa  whieh  F^nier  baa,  I  am  gbul  to  aay, 
iMKunoed  are  tltorongbly  in  aeeordanoe  with  dootriaea  atill  hold  by  Hqgfalinga- 
Jarkaon.  and  Rlrieker. 
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consequently  ideas  that  could  be  revived,  in  motor  centres. 
It  so  happens  also  that  those  who  hold  this  doctrine  have 
always  been  inclined  to  believe  (though  it  does  not  of 
necessity  follow),  that  such  revived  "motor  ideas"  consti- 
tute the  material  of  our  recollection  when  words  recur  to 
the  mind  in  silent  thought ;  this,  for  instance,  has  been  the 
doctrine  of  Bain,  Wundt,  Hughlihgs-Jackson,  and  more 
recently  of  Strieker.  Those,  however,  who  repudiate  the  notion 
of  the  existence  of  any  such  things  as  "  motor  ideas,"  and  who 
believe  that  all  our  ideas  of  movement  are  revived  in  sensory 
centres,  have  also  for  the  most  part  supposed,  that  words  are 
primarily  revived  in  silent  thought  in  the  auditory  centres, 
and  that  the  kinaesthetic  ideas  of  words  are  awakened  in  im- 
mediate succession  thereto. 

These  divergent  views  lead  to  widely  different  interpreta- 
tions of  the  various  species  of  speech  defects,  and  such  inter- 
pretations entail  quite  different  views  as  to  the  localisation 
of  the  lesions  by  which  they  are  severally  caused.  This  any 
one  may  see  who  will  take  the  trouble  to  compare  Strieker's 
account  of  such  defects,  as  embodied  in  his  work^  *  Du  langage 
et  de  la  musique,*  with  that  which  I  have  advanced  in  a  recently 
published  work.'  The  different  interpretations  we  have  offered 
of  so-called  "  word-blindness  "  and  "  word-deafness  "  might  be 
looked  to  as  an  example  of  what  I  mean.  The  whole  question 
is,  however,  far  too  large  a  one  to  be  entered  upon  here. 

Again,  if  our  sensations  of  movement  were  "  concomitants  of 
the  outgoing  current,"  and  if  we  really  had  "  motor  ideas  "  as 
well  as  sensory  ideas,  it  would  be  perfectly  natural  and  logical 
to  look  for  motor  centres  in  the  cerebral  cortex  ;  but  if  these 
views  are  erroneous,  and  if  all  our  knowledge  of  movements 
comes  to  us  through  sensory  centres,  then  there  is  no  longer 
the  least  ground  for  postulating  the  existence  of  motor  centres 
in  the  cortex ;  all  that  would  be  needed  there  would  be  the 
existence  of  sensory  registers  of  the  impressions  occasioned  by 
movement.  In  other  words,  kinaesthetic  centres  clearly  must 
exist  in  the  cerebral  cortex,  to  be  as  it  were  on  the  same 
platform  with  the  registers  for  other  sensory  impressions  with 

'  Paris  (Biblioth.  de  philosnph.  contemp.X  1885. 

*  '  Pnraljaes:  Cerebral,  Baltar,  and  Rpinal,'  1886,  pp.  99-lSO. 
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which  they  are  in  such  intinmte  functional  relationship ;  whilst 
the  actual  need  for  the  existence  of  motor  centres  in  this 
situation  has  not  yet  been  shown  by  any  oiip. 

The  Pabt  taken  by  "Muscular  Sense"  Impressions  in 
THE  Execution  op  Voluntary  and  Automatic  Move- 
ments. 

(a)  Voluntary  MovetneniB. 

In  voluntary  acts  we  have  not  merely  to  account  for  the 
production  of  a  movement,  but  of  a  movement  of  a  certain 
kind,  in  which  the  action  of  each  set  of  muscles  brought  into 
play  is  duly  regulated  so  as  to  lead  to  the  exact  result  desired. 
And,  seeing  that  the  volition  or  desire  to  bring  about  such  and 
such  movements  originates  in  the  cerebral  cortex,  so  we  are 
bound  to  admit,  that  the  purely  volitional  qualities  of  the 
movement  must  also  depend  upon  cerebral  influence.  Hence 
the  strength,  the  continuance,  the  rapidity,  and  the  direction 
of  movements  are  variable  according  to  the  precise  natiure  of 
the  cerebral  incitation  or  volition.  As  Jaccoud  says,  "The 
strength  of  the  movement  is  regulated  by  the  strength  of  the 
initial  motor  impulse  ;  the  extent  depends  in  reality  upon  the 
same  influence;  the  rapidity  results  from  the  more  or  lees 
mpid  succossion  of  voluntary  impulses ;  and  the  «lirection  is 
detf^rmined  by  the  voluntary  localisation  of  the  incitation  upon 
certain  groups  of  muscles."  It  is  also  im{K>rtant  to  recollect 
that,  in  the  execution  of  a  complex  movement,  any  alteration 
Uiat  we  may  desire  to  bring  about  in  resjiect  of  any  one  of 
these  volitional  qualities,  is,  by  the  mere  change  in  the  volition 
itself,  imme<liately  eflecto<l  with  reference  to  the  movement  as 
a  complex  whole.  Jaccoud  illu8tmte8  this  as  follows  * : — "  I  am 
walking,  and  thou  I  wish  to  walk  more  quickly.  Hardly  have 
I  couceive<i  the  desire  before  the  mode  of  walking  is  changed ; 
it  has  become  in  short,  more  rapid.  This  intervention  of  my 
will  manifests  itself,  therefore,  by  a  change  in  the  movement 
of  locomotion  as  a  whole.  This  change  is  the  final  result  of  a 
serit>s  of  |)artial  mtxlifleations  which  have  been  bn>ii^ht  about 
in  the  original  movement ;  this  is  incontestable,     but  1  have 

'  *  Lm  pTapMglft  et  I'aUxiv  da  mtmTduent.*  I8G4.  p.  591. 
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not  needed  a  paniUoI  serios  of  volitional  acts  ;  a  single  Tolition 
has  sufficed.  I  have  wilKnl  to  walk  more  quickly,  and  I  have 
then  walke<l  more  quickly,  without  knowing  anything,  without 
oven  requiring  to  know  anything,  of  these  intermediate 
mo<lification8."  In  the  same  way,  alterations  in  any  one  of 
the  other  volitional  qualities  of  a  complex  movement  are 
found  to  have  direct  bearings  upon  the  movement  as  a  whole. 
These  seem  to  be  the  principal  facts  that  should  be  mentioned 
with  regard  to  the  mere  volitional  act;  and  I  am  quite  dis- 
posed to  agree  with  Landry  when  he  says,  in  opposition  to  the 
views  of  several  physiologists  previously  mentioned,  that  the 
volition  itself  includes  only  an  incitation  to  a  specific  kind  of 
movement,  and  that  we  must  execute  this  movement  in  order 
to  become  acquaintetl  (inferentially)  with  the  quantity  of 
nervous  action  brought  into  play. 

But  besides  these  qualities  of  the  movement  which  are  deter- 
mined by  the  volition,  we  have  to  consider  the  execution  of 
the  movement  itself  as  a  compound  of  several  simple  move- 
ments, brought  about  by  the  simultivneous  and  successive  con- 
tractions of  diflferent  muscles,  which  are  perfectly  harmonious 
and  constant  in  their  mode  of  action.  This  machine-like 
precision  of  action — the  result  of  what  is  usually  known  by 
the  name  of  co-ordination — is  now  admitted  by  most  physiolo- 
gists to  depend  upon  certain  pre-established,  though  gradually 
acquired,  nerve-connections  between  the  different  elements  of 
the  spinal  cord  and  medulla  oblongata.  The  movements  are 
machine-like,  inosmiuch  as  they  depend  upon  certain  organic 
combinations  in  the  spinal  cortl  and  medulla,  and  after  these 
connections  have  once  been  fully  formed  the  will  has  little 
more  to  do  with  them  ;  the  movements  ordinarily  take  place 
in  a  definite  manner,  the  will  qualifying  their  mode  of  execution 
only.  It  requires  a  special  exercise  of  mental  power  in  order 
to  execute  certain  complex  movements  in  a  way  different  from 
that  which  has  become  habitual.  But  in  these  cases,  as  well 
as  when  we  are  learning  to  execute  a  new  complex  movement, 
we  give  no  attention  whatever  to  the  muscles  by  which  the 
movement  is  effecte<l — the  states  of  these  indivi<lually  do  not 
fall  within  the  scope  of  our  consciousness.  Were  it  otherwise, 
the  number  and  situations  of  the  several  muscles  would  reveal 
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otjgauealfy  icfRMated  iatke  apmftl  cotd,  «o  m  to  —tif 
•eeori  qi— JiirtiTrfy  witk  the •im  uiimmiiiI  Bat, Ib order  th^ 
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cMct^— tie  of  tfce  M  J  iiiMiiit  ei  tilly  fudi»d,«o  tJMt  it  »ey 

to  TUT  die  qeelitj  of  tlie  TtJitioii,  in  otder  better  to 
Ae  dcaiied  aid.  Nov,  efwdhig  to  Jaeeood, 
of  tbis  sebject  is  Most  exceikat»  t 
tbese  Beceastfj  g;iiidii^  iiprsrinni  froai  dUfeteat 
KessTs : "  TWse  iwlii|w  ■siHf  sotioss  tbe  beua  obteiasdiiectly 
ttio^b  tbe  seaoe  of  i%bt;  or; nstaad  it  dedaees 
dincttf  fioai  tbe  iBStraetuMwbieb  resiA  it  as  to  tbe  I 
of  tbe  parts  wbieb  nofe  sad  tbemaditioa  of  tbe  eoKlnclile 
crgum  vbieb  aoie  dwa ;  tbese  iilii  linar  are  terabed  bj 
iM|si.siiisis  tbro^;b  tbe  ■—  ehi-  siiiiw ,  sad  ttooi^  tbe  seaee 
of  toacb."  Tbe  sense  of  aigbt  is  wbat  ««  dueflr  rdj  epon 
in  esrlr  Teai%  aad  ia  aoi|aitii^  aev  BsofceseBts  gsaetally. 
We  all  Inov  bow  lamg  it  u  beiDre  e  pecsHi  l*^»«™g  to  pky 
epoa  a  Bwacal  iiisliMeat  caa  do  witboaC  tbe  aid  of  tbki 
gaidiag  sease.  At  Isat,  bowefcs;  bis  taetile  aeaae^  aad  also 
bis  *  Boseaiar ssMeT  bas  beeoBW  so  edaested  Aat  be  isable  to 
do  witboat  gaidaare  fiosi  tbe  sease  of  sigbt ;  aad,  as  a  rafe^ 
be  does  aiiboat  tbis  priaauy  aid  ss  aooa  as  tbe  ewcatioa  of 
Ae  ■ofessoit  bas  tiffwafi  perfectly  easy.  Jaceoad  calls  tbe 
secoad»odeof  ^>prwistion  iadirect>  becaast  it  does  aot;  ss  ia 
tbe  esse  of  tbe  seaee  of  si^ty  depead  apoa  a  simple  pereeptioa 
of  tisBSMJItmi  seasstioa^  bat  apoa  aa  iaterptetstioa  of  seasa- 
tinas  As  be  says* — *  The  aiaaa  iaai  leqaiici^  as  a  prrfjaiiaaty, 
to  have  leaned  tbe  rpiatioas  vbidi  aaite  tbe  Tsrioas  coa- 
ditiaae  of  tbe  BaKfe%  or  of  the  taetile  otgsm  to  the  difeeat 
seasstiaae  pereeiTed;  it  is  oaly  at  the  tiiBiiBalMai  of  this 
appveatieesbip  that  it  eaa  eoadade  ftoai  the  srnsstina  per- 
eeived  ss  to  tbe  rtsthal  or  dyaaaueal  roaditioas  of  tbe  puts 
ahcatts  tbe  sfasaliiia  i^riaga.  This  edaestioa  pmcccdi  ear> 
reetly,  fay  Beaas  of  the  direct  i^ppreeiatioa  thwagb  tbe 
of  aigbt»  thaabs  to  abirb  tbe  iadiridaal  eaa  eoaipsie  at 

It  tbe  BoresMBt  efceted  with  tbe  amattioa  pefrnvcd." 
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After  this  preliminary  education  Las  been  finiahed,  the  know- 
ledge 80  acquired,  though  inferential,  becomes  as  available 
and  as  efficacious  as  that  which  is  more  directly  derived  through 
the  sense  of  sight.  It  can  be  brought  into  action  also  with 
just  as  much  rapidity  and  exactness,  so  that  the  sense  of 
sight  is  no  longer  needed  to  inform  us  as  to  the  position  of  our 
limbs,  and  as  to  the  nature  and  degree  of  their  movements. 

Jaccoud,  therefore,  thinks  that  the  power  which  healthy 
persons  enjoy  of  performing,  with  facility,  movements  that  are 
at  the  same  time  habitual  and  complex  depends,  in  the  first 
place,  upon  the  integrity  of  their  **  muscular  sense,"  and  in  the 
second,  upon  that  of  their  sense  of  touch.  Impressions  are 
derived  through  both  these  channels,  whereby  the  brain 
becomes  informed  as  to  the  amount  and  kind  of  movement 
which  it  has  called  into  action;  and  so  it  Icams  whether, 
to  obtain  the  end  in  view,  it  should  continue  with  the  same 
kintl  of  volition,  or  whether  it  should  be  quiUified  in  any  way. 

When  we  commence  a  movement,  we  initiate  it  with  certain 
predetermined  qualities  of  force  and  extent ;  and  this,  of  course, 
is  sim|)ly  a  result  of  our  past  experience  and  education.  I 
know  that  certain  objects  have  hitherto  given  me  certain 
impressions  of  weight  when  I  have  previously  handled  them, 
and  therefore  my  previous  education  now  enables  me,  when  I 
see  such  an  object  again  and  desire  to  handle  it,  to  give  the 
volitional  act  its  necessary  qualifications.  This  power  has  been 
termed  "  Vinstinct  locomoteur"  and  '*  eonseienee  museulaire.**  It 
has  been  made  the  subject  of  much  mystification,  though  it  is  a 
simple  result  of  our  ca|Nibility  of  recalling  in  idea  the  kinn^s- 
thetic  impressions  which  have  previously  lx>en  associated  with 
given  sight  impressions ;  that  is,  the  sight  impressions  imme- 
diately rec^dl  their  related  kinassthetic  impn>ssiona.  When 
I  see  a  simjiU?  bundle  of  wool  on  a  table,  as  a  rt>sult  of  previous 
experience  I  can  at  once  nearly  accurately  determine  what 
onght  to  be  the  quality  of  the  volition  necessary  to  enable  me 
to  raise  it.  Thus  I  am  enabletl  to  initiate  sucii  a  movement  as 
I  deem  appropriate.  IJut  supposing,  in  the  case  just  cited,  that 
the  supposetl  simple  bundle  of  wool  was  not  a  simple  bundle, 
that  it  contained  a  heavy  leaden  weight  in  its  centre,  then  my 
initial  volition  would   hare  been  inad(H]uate,  I  should  have 
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been  deceived,  and  the  kiniesthetio  impressions  thai  I  received 
would  have  iustruoted  me  that  a  stronger  volitional  effort  was 
necessary.  It  is  always  in  this  way  that  kinacsthetic  impres- 
sions are  supposed  to  intervene. 

By  a  8upjH)sed  "  locomotive  instinct "  (or,  in  other  words, 
ideal  recall  of  kinassthetic  impressions),  we  know,  as  Jaccoud 
puts  it,  what  force  we  ought  to  employ^  whilst  by  the  actual 
occurrence  of  kiuaesthetic  impressions  we  are  taught  what 
force  we  have  employed. 

I  have  now  for  some  time  advocated  such  views  as  these, 
and  have  maintained  that  the  immediate  execution  of  volun- 
tary acts,  in  the  case  of  the  majority  of  limb-movements,  is 
dependent  upon  the  guidance  of  co-active  visual  and  kines- 
thetic centres ;  just  as  in  the  case  of  the  complex  movements 
concerned  in  articulate  speech,  the  immediate  execution  of 
such  movements  is  dependent  upon  the  regulative  activity  of 
combined  auditory  and  kiuaesthetic  centres.^  The  latter  move- 
ments seem,  in  short,  to  be  related  to  the  auditory  centres,  in 
just  the  same  sort  of  way  that  movements  of  the  limbs  are 
relattnl  to  the  visual  centres. 

Where  the  movements  which  it  is  desired  to  execute  are 
complex  and  difficult  and  we  have  to  learn  them  by  imitation 
of  the  movements  of  other  persons,  the  sense  of  sight  is 
doubly  brought  into  action.  It  is  necessary  at  the  commence- 
ment and  during  the  continuance  of  our  efforts  to  copy  such 
movements,  to  look  alternately  at  our  model  and  at  our  own 
moving  members.  A  long  time  and  much  practice  is,  in  fact, 
required  before  a  person  who  is  learning  to  play  upon 
some  musical  instrument,  is  able  to  execute  the  necessary 
actions  without  the  aid,  from  moment  to  moment,  of  guiding 
visual  impressions.  During  the  process  of  learning,  therefore, 
the  visual  centre  evidently  exercises  a  dominating  influence. 

In  time,  however,  the  impressions  pertaining  to  the  "  sense  of 
movement  "  (which  are,  of  course,  always  associated  with  those 
of  sight)  become,  by  way  of  newly  organized  channels,  suffi- 
ciently well  associated  with  the  newly  organizing  motor 
mechanisms,  to  permit  the  new  movement  whenever  it  has 
been  initiated  to  be  continued  under  the  immediate  guidance 

'  *  Brit.  Ikied.  Journal,'  April,  1869,  and  '  Tiie  Drain  as  an  Organ  of  Mind,' 
1>.  555,  and  chap.  xxix. 
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of  kina>8thetip  impressions  only — that  is,  without  lurthor  neces- 
sity for  11  emijoint  <lir('<-tion  through  the  sense  of  sight. 

ill.    >ini'  it  tracts  of  the  hmiii  thd  an*  called  into 

siinultantous  ur  immediately  successive  activity  for  the 
initiation  r,f  aiiv  sot  of  voluntary  movements,  would  probably 
rem  imiiig  the  continuance  of  such  movement, 

though  uot  exactly  m  tlu*  sumo  relative  proportions.  Thus,  if 
we  suppose  the  eentrts  sj»<iiilly  called  into  activity,  as  guid- 
ing centres,  to  be  the  TiMial  an'l  kina-.sth'tir,  it  may  well  1>" 
that  t!i<"  tnninr  has  a  dominating  influence  in  the  prwluction  of 
the  iiiiiiil  <Mii<<'|)tion  of  the  movement  about  to  be  executed. 
An'l  \<\  th-  li-tinctness  of  this  idea  or  conception  of  the 
movement  (partly  visual  and  partly  kinasthr tic  in  its  origin, 
as  we  have  said)  will  be  found  to  vary  with  the  degree  of 
familiarity,  and  consequently  with  the  ease  of  execution,  of  the 
muyement  In  the  case  of  the  simplest  voluntary  movements, 
or  those  that  have  been  often  repeated,  an  idea  or  concep- 
tion of  the  movement  needed  scarcely  obtrudes  itself  at  all  as 
a  conseioii-;  d.-iiHut  of  th^  VMlitioii.  'l'\\\<  is  a  part  of  the 
process  whieii  has  htr.  1..  .Mm,  m.^re  or  less  latent,  and  which 
in  icleo-motor  and  s.  us.. ri-in..t<.r  actions  has  become  wholly 
l:ii.  lit ;  th"ii;_^h  it  |ir<>i>al>ly  still  remains,  even  in  these  latter, 
as  a  ncc.  >sar\  link  in  the  ehain  of  oiusation.  On  the  other 
han*l,  during  the  euntinuauce  of  voluntary  as  well  as  of  almost 
ill  \  iiieties  of  automatic  movements,  it  seems  clear  that  the 
kiniesthetic  centres  exercise  the  supreme  guiding  influence. 
T»-  ;In,^r.w^ions  alone— even  when  they  very  imperfectly,  or 
roQse  our  consciousness  as  to  their  extstmice — 

iji  .  1..  lilt  rm  119  (that  is,  suffice  to  excit«  their  projier 
ct  rebrul  "eeaireji"  in  ways  definitely  relMed  to  different  posi- 
tions and  mufwular  tensions)  as  to  Uie  exact  relations  of  our 
limbs,  and  .  wA  degree  of  th.  ir  ninN.ni.-itts. 

The  mode  oi  aci|iiisni<>n  above  indicated,  seems  well  to 
accord  with  our  other  interests  and  with  the  daily  neocMHitiee 
of  our  lives.  The  sense  of  sight  greatly  facilitates  the  piooeet 
of  learning,  and  its  vivid  impressions  speedily  enable  the  brain 
to  apprrH*iato  ari<;ht  the  more  vagne  and  occult  unpreosiuus 
coming'  uiiltan(H)Usly  through  th.    kinicsthetic  centres. 

Hrx '  lil  sense,  which  we  need  for  so  many 
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other  iinjHinaut  purposes,  no  longer  requires  to  be  concen- 
trated wholly  ou  the  performance  of  movements.  Later  still, 
our  attention  or  consciousness  beoomee  further  freed  from 
disturbing  details  connected  with  movements.  The  possibly 
couseious  impressions  pertaining  to  the  "  sense  of  movement " 
at  last  habitually  pass  unheeded,  and  then  we  come  to  be  able 
to  perform  multitudes  of  daily  actions  under  the  guidance  of 
mere  "  unconscious  "  kinesthetic  impressions. 

Thus  the  working  of  the  motor  side  of  our  complex 
nervous  mechanism,  even  when  it  is  concemetl  in  executing 
the  behests  of  will,  procee<ls  so  smoothly,  and  is  practically  so 
much  unheeded,  as  to  leave  us  free  to  follow  up  the  threads  of 
our  conscious  life  unhindered  by  the  multitudinous  details 
pertaining  to  the  varying  states  of  innumerable  muscles  acting 
in  ever  changing  combinations. 

Thus  from  what  has  been  said  it  seems  clear  that  the  per- 
formance of  a  voluntary  act  is  always  preceded  by  an  idea  or 
conception  of  the  movement  we  desire  to  execute ;  and  that 
this  idea  or  conception  is,  for  ordinary  movements,  com- 
pounded of  two  kinds  of  past  impressions,  namely,  those  of 
the  visual  sense  and  those  of  the  kinaesthetic  sense.  Again, 
it  must  be  remembered  that  the  kinsBsthetic  sense  includes 
two  different  seta  of  impressions ;  the  one  set  (a)  being  con- 
scious impressions  derived  from  our  moving  members  (pro- 
ceeding from  skin,  muscles,  tendons,  and  joints) ;  the  other 
being  (6)  either  unfelt,  or  almost  completely  unfelt,  impressions 
emanating  from  the  muscles,  in  relation  with  their  varying 
states  of  contraction,  and  therefore  affording  information  to 
the  brain  of  the  most  important  kind.  The  evidence  demon- 
strating the  existence  of  this  last  set  of  comparatively  unfelt 
impressions  emanating  from  muscles,  and  pointing  to  their 
importance  for  the  guidance  of  movements,  is  mainly  derived 
from  cases  of  diseases  such  as  have  been  already  cited 
(pp.  10-20). 

Now,  in  the  chapter  on  "The  Will,"  in  his  "Analysis  of 
the  Human  3Iind,"  published  more  than  fifty  years  ago,  it 
appears  that  James  Mill  clearly  appreciated  the  fact,  that  the 
"  idea  of  the  action  "  to  be  performed  is  two-fold.  He  says, 
"There  are  two  ideas  very  different  from  one  another,  to  both 
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of  which  \vc  give  thu  name  *  idea  of  the  action.*"  Of  these, 
he  a<l<l8,  "  uno  is  the  outward  appearance  of  the  action,  and  is 
always  a  very  obv^ious  idea."  The  other  is  a  copy  of  certain 
intenial  senstitions,  which  a  few  pages  before  he  had  spoken  of 
generally  as  sensations  accompanying  the  movement,  and  which 
he  also  more  specifically  defined  {loe.  eU.  p.  275)  when  speaking 
of  the  terminal  events  of  a  movement  as  **  the  contraction  of 
the  muscles,  with  the  various  sensations  which  the  action 
upon  those  organs,  and  the  action  excited  in  them,  imply." 
Of  these  internal  sensations  he  says,  ^  from  the  habit  of  not 
attending  to  them,  we  have  lost  the  power  of  attending." 
And  then  he  adds,  "  This  last  (namely  the  revival  of  such 
internal  sensations)  is  by  no  means  an  obvious  idea.  And  the 
mind  passes  from  it  so  quickly,  intent  upon  the  action  which 
is  its  result,  that  it  is  alinost  always  swalloweil  up  in  the  mass 
of  association.  It  constitutes,  in  fact,  one  of  the  most  remark- 
able instances  of  that  class  of  links  in  a  chain,  which,  how 
important  soever  to  the  existence  of  the  chain,  are  passed  over 
so  rapidly,  that  the  existence  of  them  is  hardly  ever  reoog- 
nized.  .  .  .  ThU  hut  idea  (done  is  tfiat  upon  tchieh  the  eoniraetitm 
i$  consequent." 

This  view  is  then  essentially  that  which  I  myself  adopt, 
viz.,  that  kinicsthetic  impressions,  and  especially  those  of 
which  we  are  least  conscious,  are  the  last  to  be  revive<]  in  the 
cerebral  cortex,  anterior  to,  and  as  actual  last  links  in  the 
chain  of  cerebral  processes  which  determine,  the  excitation 
of  the  motor  centn^s  themselves. 

I  find  that  since  the  first  publication  of  these  views,  very 
similar  notions  as  to  the  importance  of  revived  sensations  of 
movement  for  the  execution  of  voluntary  acts  have  been 
expressed  by  two  other  writers. 

The  views  of  one  of  these,  namely  Dr.  £.  Foumid,  were 
published  three  years  afterwards  ;>  and  though  we  do  not  at  all 
agree  in  our  general  inteq)ret4itiun  of  perceptive  prooeatea, 
nor  as  to  the  regions  of  the  brain  oonoemed  therewith, 
we  are  thoroughly  in  acconi  as  to  the  importance  of  these 
■ensations  of  movement  in  conjunction  with  other  scmsoiy 
impressions  as  guides  for  movements  generally.  Thus,  he  fully 
'  •  VhynUkf.  da  tjrfi.  ocmnz,'  187S.  pp.  »1. 800. 80S-A.  147 
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recognized  the  importiint  part  played  by  revived  sensations  of 
muscular  contraction  in  voluntary  as  well  as  in  instinctive 
movements;  also  the  difficulty  of  reviving  such  impressions 
alone,  when  they  hare  not  been  linked  with  visual  or  auditory 
impressions.  It  is  true,  he  does  not  seem  clear  as  to  the  mode 
in  which  such  revived  sensations  of  movement  come  into 
play,  though  he  firmly  believes  that  conjoined  sensory  impres- 
sions are  the  true  cerebral  co-ordinators  of  movement,  and  that 
by  the  aid  of  these  alone  we  are  enabletl  to  learn  new  move- 
ments. He  holds  that  sensations  telling  of  the  state  of  con- 
traction of  the  muscles  are  "  indispensable  conditions  in  order 
that  each  movement  may  be  directed  in  a  suitable  fashion," 
and  says  that^  but  for  our  power  of  recalling  in  idea  or  reviving 
such  impressions,  new  movements  could  never  be  perfectly 
Icjirneil,  so  that  the  "execution  of  movements  would  be  an 
eternal  apprenticeship." 

But  much  more  important  and  more  generally  in  accord- 
ance with  my  own  views  are  the  statements  made  by  Dr.  W. 
.Tames.  He  says  ^ : — "  The  essentials  of  a  voluntary  movement 
are — (1)  a  preliminary  idea  of  the  end  we  wish  to  obtain; 
(2)  a  ^fiat  *;  (3)  an  appropriate  muscular  contraction  ;  (4)  the 
end  felt  as  actually  accomplished.  In  man  at  any  rate  it  is 
admitted  that  the  idea  of  the  end  and  the  muscular  contrac- 
tion were  originally  coupled  by  empirical  association ;  that  is 
to  say,  the  child  with  his  end  in  view,  made  random  move- 
ments till  he  accidentally  found  one  to  fit.  This  movement 
awakened  its  own  characteristic  feeling  which  thenceforward 
remained  with  him  as  the  idea  of  the  movement  appropriate  to 
that  particular  end.*  If  the  man  should  acquire  a  million 
<listinct  ends,  he  must  acquire  a  million  such  motor  ideas 
and  a  million  connections  between  them  and  the  ends.  But 
one  such  connection,  subserved  by  an  exclusive  nerve  tract 
use<l  for  no  other  purpose,  will  Ix?  enough  for  each  end.  The 
end  conceived,  will,  when  these  associations  i\rv  fonnod,  always 

■  Loe.  ciLy  1880,  p.  5. 

'  In  a  note  farther  on.  Dr.  James  calls  attention  to  an  important  point.  He 
write*  (Joe.  cil.,  p.  9)  : — "  I  may  add  that  in  teaching  a  new  and  unnatural  more* 
ment,  the  starting-point  is  to  awaken  by  its  p«asi?a  production  a  distinct  sense 
of  what  the  morement,  if  effected,  would  feel  like.  This  defines  the  direction  of 
the  ezertioD  the  pupil  is  to  make." 


62  THE  "MUSCULAR  SENSE";  ITS  NATURE, 

awaken  its  own  pro{)cr  motor  idea.  Ab  for  the  manner  in 
which  this  idea  awakens  its  own  proper  movement — the  one 
which  will  convert  it  from  an  idea  into  an  actual  sensation — 
the  simplest  possible  arrangement  would  be  to  let  it  serve 
dir(>ctly  (through  its  peculiar  neural  process)  as  a  stimulus  to 
the  spcittl  motor  centre,  the  ultimate  sensible  effect  of  whose 
discharge  it  prefigures  and  represents."  Again,  he  says : — 
"  If  I  will  to  write  '  Peter'  rather  than  Paul,  it  is  the  thought 
of  certiiin  digital  sensjitions,  of  certain  alphabetic  sounds,  of 
certain  appearances  on  the  paper,  and  of  no  others,  which 
immediately  precedes  the  motion  of  my  pen.  If  I  will  to 
utter  the  word  *  Paul  *  rather  than  Peter,  it  is  the  thought  of 
my  voice  falling  on  my  ear,  and  of  certain  muscular  feelings 
in  tongue,  lips,  and  larynx,  which  guide  the  utterance.  Ail 
these  feelings  are  afferent,  and  between  the  thought  of  them, 
by  which  the  act  is  mentiiUy  specified  with  all  possible  com- 
pleteness, and  the  act  itself,  there  is  no  room  for  any  third 
onler  of  mental  phenomena.  Except  indeed  what  I  have  called 
the  fiat,  the  element  of  consent,  or  resolve  that  the  act  shall 
ensue.  This,  doubtless,  to  the  reader's  mind,  as  to  my  own, 
constitutes  the  essence  of  the  voluntariness  of  the  act."* 

But  the  so-called  "  fiat  "  has  no  particular  mystery  about  it. 
It  is  the  mere  result  of  the  fact,  that  one  out  of  the  two  or  more 
motives  which  weigh  themselves  against  one  another,  is,  after 
little  or  much  deliberation,  recognised  to  be  stronger  than  the 
others ;  the  result  being  that  the  molecular  movements  with 
which  it  is  associated  are  permitted  to  flow  over  into  motor 
channels  so  as  to  evoke  the  fitting  muscular  actions.  As 
James  says : — "  In  our  bed  we  think  of  the  cold,  and  we  feel 
the  warmth  and  lie  still,  but  we  all  the  time  feel  that  we  can 

>  lo  ng/ud  to  the  n*turo  of  this  "  flat "  we  may  aay,  with  Jud«  Mill,  that  it  ia 
aimplj  eqniralent  to  a  de«in  sulBoienily  straog  to  be  imnicidiiitvly  oprntiTe  (aw 
*Th«  Brain  aa  an  Organ  of  Mind,'  p.  &90>  Baiilay  Mid  alao,  "Tbo  Will  ia, 
Utcrefor*,  that  doalra  or  avenioD  whieh  is  atraoffeal  for  the  praanit  tiaM.** 
Wbkh  OMotal  nood  ia  to  prevail  it  aometimea  iaamediattly  aettled,  and  at  other 
timea  only  after  a  proceM  of  Delibeiation.  OooocminK  tbia  pnetm  Bbbbee 
aaid :— "  Tbe  wbole  aom  of  dedraa,  averaiona,  bopce  and  feera,  contbaed  till 
tbe  thing  be  either  done  or  thopgfat  tmpoaeible.  ia  whet  we  ceU  IkMnmHm. .  .  . 
Appatltr,  thiteibie,  end  avwakB  en  aiaply  ao  eelled  ea  kag  ea  they  MIdw  not 
diriibeintioa.  But  if  dctiU  ration  have  gone  beliwe,  then  the  ket  a^  of  it,  if  It 
be  appelitp,  in  ralli-ti  u-ill ;  if  avrralaa,  mmiWrngimt.'' 
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get  up  (^  1M  will  The  difficulty  is  to  wilL"  In  the  ease  of 
emotional  actions,  the  mere  presence  of  the  exciting  idea  is 
much  more  apt  immediately  to  excite  the  corresponding  move- 
ment, so  that  **  the  discharge  of  idea  into  movement  is  much 
more  readily  inhibited  by  other  casually  present  ideas  in  the 
case  of  voluntary  action,  and  less  so  in  the  case  of  emotions ; 
though  here  too  inhibition  takes  place  on  a  large  scale."  As 
a  result  of  these  considerations  he  lays  down  the  following 
important  conclusion,'  "  that  every  representation  of  a  motion 
awakens  the  actual  motion  which  is  Us  chject^  unless  inhibited  hy 
some  antagonieUe  representation  simultaneously  present  to  the  mind." 

W.  James  very  neatly  summarizes  his  own  as  well  as  my 
views  on  this  part  of  the  question,  when  he  says : — "  The 
ordinary  *  voluntary  *  act  results  in  this  way :  First,  some 
movement  produces  a  feeling  in  a  reflex,  or  as  we  say,  accidental 
way.  The  movement  excites  a  sensorial  tract,  causing  a  feeling 
which,  whenever  the  sensorial  tract  functions  again,  revives  as 
an  idea.  Now  the  sensorial  and  motor  tracts,  thus  associated 
in  their  actions,  remain  associated  for  ever  afterwards ;  and  as 
the  motor  originally  aroused  the  sensory,  so  the  sensory  may 
now  arouse  the  motor  (provided  no  outlying  ideational  tracts 
in  connection  with  it  prevent  it  from  so  doing).  Voluntary 
acts  are,  in  fact,  nothing  but  acts  whose  motor  centres  are  so 
eonstitute<l  that  they  can  be  roused  by  these  sensorial  centres, 
whose  excitement  was  originally  their  eflfect." 

Finally,  it  would  seem  clearly  to  follow,  from  the  views 
above  set  forth,  that  in  all  essential  respects  the  cerebral 
mechanisms  for  the  actual  production  of  voluntary,  of  ideo- 
motor,  and  of  emotional  movements  are  identical — that  is  to 
say,  that  the  "  way  out "  from  the  sensory  centres  in  which  the 
idea  of  the  movement  to  be  effected  is  revived,  and  the  efferent 
tracts  thence  onwards  towards  the  motor  centres  by  which  the 
movement  is  to  be  actually  evoked  are,  when  the  movement 
itself  is  similar,  identically  the  same  in  each  of  these  cases. 

The  sensory  components  of  the  idea  of  the  action  about  to  be 
pt-rformed  are,  moreover,  always  twofold.  They  either  belong  to 
the  visual  and  the  kinsesthetic  orders,  or  else  they  are  auditory 
and  kina^thetic,  as  in  the  case  where  speech  movements  are 
to  bo  evoketl.   The  cases  are  rare  in  which,  with  ortlinary  seeing 

'  Loe.  ciL  p.  17. 
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individuals,  we  haro  the  combination  in  idea  of  special  tactile 
with  kintcsthetic  impressions.  In  the  blind,  however,  this 
piirticuhir  combinntion  for  the  ideal  recall  of  movements  be- 
comes very  common. 

In  eiM'h  case  the  "  conception  of  the  movement"  about  to  be 
execute<I,  being  a  means  ntther  than  an  encl,  does  not  after 
a  time  attract  our  attention.  If  this  is  so  even  with  the  initial 
guides  of  movement  (that  is,  the  revivetl  visual  and  auditory 
impressions),  how  much  more  may  we  expect  it  to  be  the  case 
with  the  revived  kiniesthetic  impressions,  which  are  always 
less  vivid.  And  how  little  even  the  initial  guides  of  move- 
ment, when  revived  in  idea,  at  all  clearly  reveal  themselves  to 
consciousness  in  many  persons  is  evidenced  by  the  fact,  that 
it  is  denied  by  Prof.  Strieker  and  some  other  persons  that 
words  are  primarily  revived,  anterior  to  articulation,  in  the 
auditory  centres. 

It  is,  however,  neither  customary  nor  needful  either  for 
thought  or  for  action,  that  the  several  links  in  the  chain  €ii 
association  by  which  these  processes  are  effected  should  reyeal 
themselves  in  consciousness.  Many  of  the  links  of  our  thought 
and  of  our  sensorial  action  are  represented  by  sub-oonscioiis 
nerve  processes,  and  this  is  clearly  the  case  with  r^^ard  to 
those  linked  revivals  of  sensor}'  activity  which  immediately 
precede  and  guide  muscular  movements.  Transitions  from 
conscions  to  unconscious  ner^'e  actions  are  habitually  taking 
place  during  the  c<lucation  of  the  individual  and  the  develop- 
ment of  the  nervous  system  in  each  one  of  us ;  and  yet  the 
essential  nerve  actions  cither  still  go  on  in  the  latter  case,  and 
none  the  less  surely  exercise  their  influence,  in  evoking  other 
nerve  actions  which  are  associated  with  conscious  states,  or  in 
leading  to  the  production  of  this  or  that  form  of  movement. 

(h)  AuionuUic  Movem&nU. 

As  we  have  seen,  between  voluntary  and  ideo-motor  or 
emotional  acts  no  really  intrinsic  differences  exist,  from  the 
point  of  view  of  the  nerve  centres  concerned  with  their  pro- 
duction.' 

'  In  Ui«  er»t  •dilion  of  hi*  •  roaottoM  of  the  BnUo.*  Dr.  Fanier  distiiMlly 
•fXttwl  M  tlMMtfti  Uie  nrrvc  nwnhantwM  attdlU  «or  tbe  pvodaetioB  of  volonlMy 
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Are  we  to  hulil,  however,  willi  Ferrier  uiul  ut iters,  that  there 
are  8j>ecinl  motor  centres  for  the  perlormance  of  voluntary 
actions  altogether  apart  from  those  by  the  aid  (*f  which 
automatic  actions  are  performed  ?  This  is  a  view  to  which 
I  cannot  subscribe.  An  automatic  movement  is  simply  what 
was  once  a  voluntary  movement  in  the  race  from  which  the 
individual  has  sprung.  The  motor  mechanisms  that  are 
now  immeiliately  concerned  with  its  execution  are  precisely 
those  which  were  origimdly  linked  together  or  "  organized  " 
when  such  a  movement  first  began  to  be  effected  by  voluntary 
efforts. 

The  difference  here,  as  I  contend,  is  not  with  the  motor 
centres ;  it  lies  rather  with  the  nervous  processes  which  pre- 
cede the  action  of  the  motor  centres.  Thus,  when  eating,  one 
swallows  food  by  a  series  of  automatic  actions,  without  taking 
heed  of  the  process ;  but  I  can  at  any  time,  by  directing  my 
atUmtion  thereto,  and  with  the  presence  of  saliva  as  an  ad- 
ditional stimulus,  voluntarily  perform  these  same  processes. 
In  the  one  case  the  movements  are  evoked  as  mere  reflex 
actions  in  which  the  medulla  is  the  centre  concerned ;  in  the 
other  they  are  evoked  under  the  influence  of  volitional  stimuli 
« hose  birth  and  starting-point  is  to  be  found  in  the  cerebral 
cortex. 

It  is,  therefore,  in  my  opinion,  a  fundamental  error  to  look 
for  8i)ecial  motor  centres  for  the  production  of  voluntary  move- 
ments of  any  kind— either  in  the  cortex  or  elsewhere. 

The  cerebral  hemispheres  are  needed  for  the  learning  of 
new  movements  which  in  succeeding  generations  of  animals 
come  to  be  i>erformed  in  a  purely  automatic  manner ;  or,  we 
ourselves  may  learn  movements  which  ultimately  by  dint  of 
time  and  long  practice  may  become  so  facile  that  they  take 
their  place  in  the  category  of  "  secondary-automatic  "  actions. 
These  facts  seem  to  me  to  show  conclusively  that,  in  the 
horning  of  any  new  movement,  two  processes  of  e<lucation 
(entailing  the  establishment  of  structural  connections,  or  the 
laying  down  of  new  nerve  routes)  must  take  place  concurrently. 

movements  were  diffort nt  fn>ni  tboM  by  which  ideo-motar  sad  — ««4j«ftyt  tuove- 
nranu  aru  cvokitl.  In  thu  reoenllj  i«aed  aeoood  edition  he  doe*  noi  to  exnlioitlv 
state  thu  Tiew  (loe.  eit.,  p.  371 X  nor  doe*  he  clearly  Ktmct  it. 

vol       X.  f 
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One  roust  bo  carried  on  in  the  cerebral  cortex  in  the  way 
alrotuly  tlescribed  ;  whilst  another  must  be  effecte<l  by  develop- 
mental processes  taking  place  in  lower  centres,  of  the  action  oC 
which  we  are  altt)gethor  unc^onscious — processes  which,  with 
]a{>8C  of  time  and  successive  generations,  ultimately  permit 
such  movements  to  occur  in  a  purely  automatic  fashion,  and, 
it  may  be,  without  any  concurrent  stimulus  either  reaching 
or  rousing  the  activity  of  the  cerebral  cortex. 

It  has  now  been  perfectly  well  established,  by  experimenta 
on  lower  animals,  that  even  such  complex  muscular  actions  as 
are  require<l  for  st^ition  and  Woniotion  may  be  perfonned  in 
pigeons  and  in  rabbits  after  the  cerebral  hemispheres  Imvc 
been  removed.  Here,  therefore,  it  is  clear  we  have  only 
to  do  with  a  series  of  very  complex  reflex  actions,  carried  on 
by  means  of  the  mesencephalic  and  cerebellar  centres.  It  is 
true  that  afTennit  impressions  of  various  kinds  are  neede<l  for 
the  effective  performance  of  the  very  complex  muscular 
actions  re(|uire<l  for  the  maintenance  of  equilibrium  and  for 
locomotion — there  must,  in  fact,  be  the  advent  of  proper  visual 
impressions,  of  labyrinthine  impressions,  of  tactile  impn^ssions, 
and  above  all  of  "muscular  sense"  impressions.  With  tlio 
sole  presence  of  these,  however,  the  necessary  movements  for 
locomotion  may  beevoke<l,even  though  in  its  natnnU  condition 
the  animal  is  also  in  the  habit  of  constantly  inciting  these  same 
complex  movements  by  volitional  stimuli.  The  motor  centres 
in  action  rt>main  the  same,  they  are  merely  called  into  play 
in  a  different  manner;  and  in  each  case  the  actual  move- 
ment, whether  reflex  or  volitional,  is  evoked  by  stimuli  starting 
from  sensory  centres. 

For  the  execution  of  many  other  automatic  moTemcnt.s  tho 
ktniDsthetic  impressions  which  impinge  upon  lower  centres  are 
of  less  importance  than  ta(*tile  impressions ;  these  latt(>r,  in 
many  cases,  are  the  special  stimuli  which  evoke  the  acts,  whil8t 
kina*sthetic  impressions  here  also  serve  as  al«olutely  uncon- 
scious guides — especially  where  the  act  is  one  which  involves  a 
succession  of  muscular  movements.  It  must  lie  upon  the  basis 
of  infiirmation  coming  to  the  spinal  conl  itself  in  the  form  of 
kinirsthetio  impressions,  that,  even  in  animals  in  which  the 
cerebral  hemisphon^  have  been  removed,  as  Qoltx  has  shown, 
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we  may  at  times  observe  new  adaptive  movements  called  forth 
of  a  distinctly  puriHwive  type,  that  is,  with  a  view  to  remove 
some  unusual  stimulus.  This  is  an  adaptive  power  which,  as 
Dr.  Ferrier  admits/  the  evidence  compels  us  to  concede  to 
the  spinal  cord. 

This  kind  of  use  to  which  kin«?sthetic  impressions  are  put  in 
the  case  of  automatic  movements,  holds  good  for  movements  of 
different  degrees  of  complexity,  and  equally  so  whether  they 
are  evoked  under  the  guidance  of  mesencephalic,  of  me<lullary, 
or  of  spinal  sensory  nuclei 

But  by  the  time  a  new  movement  has  been  thoroughly  leamod 
by  any  particular  race  of  animals,  that  is,  after  its  constant 
repetition  by  successive  generations  of  such  animals,  these 
tactile  and  kinesthetic  impressions  to  lower  centres  (whether 
they  be  spinal,  me<lullary  or  mesencephalic)  having  been 
habitually  impinging  upon  such  centres  (as  well  as  making  their 
way  to  the  cerebral  cortex)  must  have  opened  up  direct 
channels  of  communication  between  such  lower  sensory  centres 
and  the  related  motor  mechanisms,  so  that  the  corresponding 
movements  are  then  cajmble  of  being  evoked  in  a  purely  reflex 
fashion,  after  the  manner  of  automatic  movements  generally — 
that  is,  on  the  mere  occurrence  of  the  suitable  stimulus,  and 
without  necessity  for  the  intervention  of  the  cerebral  hemi- 
spheres. It  is  true  that,  in  the  majority  of  cases,  the  cortical 
connections  with  such  motor  centres  still  exist,  so  that  the 
same  movement  may,  whenever  the  desire  is  felt,  continue  to 
be  evoke<l  by  a  voluntary  stimulus.  This,  as  we  have  seen,  is 
the  condition  of  things  with  regard  to  the  movements  of 
deglutition  alreatly  referred  to,  as  well  as  for  station  and  loco- 
motion in  many  of  the  lower  animals. 

Experiments  upon  lower  animals  seem,  indeed,  to  teach  us 
that  if  we  take  different  creatures  such  as  frogs,  rabbits,  dogs, 

'  'FaneUotuof  tho  Brain,' 2Dd  ed.,  p.  118,  where  he  Kiys: — "By  a  terie* 
of  iogenioiMly  contrived  cxpcrimcnU  Ooits  has  ahown  tliat,  oven  when  the  limbs 
or  a  frog  were  so  fixed  or  placed  in  positions  which  could  not  have  occorred  in  its 
ftkst  experience,  the  animal,  without  its  hominpheres,  retained  the  power  of 
adapting  it8  movements  in  accordance  with  these  oniuual  and  aboormal  oondi- 
tinns.  Thm  would  indicate  that,  if  these  oentras  are  merely  centres  of  n-flex 
action,  the  n-artion  id  that  of  a  machine  possessing  in  some  way  the  power  of 
selfndjustiiiciit." 

F   2 
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or  monkeyS)  we  find  in  the  first  mentioned  a  com{)arativcIy 
small  number  of  movements)  that  am  not  purely  antomatic, 
ami  fDnseqncntly  a  rery  small  number  of  theAC  which  are 
permanently  interferetl  with  by  a  removal  of  their  cen^bral 
hemispheres.  In  rabbits  and  dogs,  however,  we  find  movement*? 
more  an<l  more  interfered  with  after  removal  of  the  cerebral 
hemispheres,  showing,  according  to  my  interpretation  of  the 
facts,  that  a  larger  proportion  of  tlie  movements  of  tt  < 
animals  are  as  yet  unemancipaU-<i  from  the  necessity  of  eer<i 
contml  and  gui<lance  in  the  manner  I  have  indicate<l  through 
sensory  centres.  Id  monkeys,  again,  we  meet  with  a  lar^'«> 
increase  in  the  proportion  of  movements  which  are  8tili 
so  comparatively  new  (for  the  race),  as  to  be  only  capable  of 
licing  evok»»<l  by  stiiiuili  emanating  from  the  cerebral  cortex. 
While  in  man,  the  knowknlge  we  have  actiurred  from  the  study 
of  disease,  as  well  as  our  knowledge  of  the  infinitely  diversified 
nses  to  which  the  human  hand  may  minister,  suffices  to  con- 
vinee  us  that  the  influence  of  the  cerebral  cortex  in  the  pro- 
duction of  movements  even  very  greatly  surpasses  that  which 
obtains  with  the  monkey. 

Thus,  we  find  in  man  the  kinsestbetic  centres,  as  well  as  tho 
visual,  auditory,  and  tactile  centres,  alike  obt^iining  th«>ir 
maximum  development,  becavae  o(  the  extremely  diversified 
uses  and  the  complexity  of  the  processes  to  which  they  are 
callc<l  up<m  to  minister.  The  very  fact  of  the  greater  develo|>- 
ment  uf  all  these  sensory  cimtres  in  roan,  and  of  the  enormous 
numU'r  of  the  movements  which  are  svggesteil  and  guide<l  by 
his  intelligence,  probably  tends  to  maintain  movementa 
generally  in  him  more,  and  for  a  longer  time,  under  the  in- 
fluence and  guidance  of  the  cerebml  cortex,  than  similar 
movements  would  be  in  lower  animals.  Hence  the  larger 
amount  of  motor  defect  |>roduced  in  man  by  oertam  cortical 
lesions,  simply  because  these  lesions  destroy  thoee  sensory 
centres  in  the  cortex  from  which  the  volitional  stuuuli  or 
contndling  incitations  imminliatidy  issue. 

This  is  a  kind  of  explanation  which  seems  to  me  much  more 
harmonious  with  all  the  facts  than  that  advancetl  by  Dr.  Ferrier 
and  others,  which  supposes  that  there  are  motor  eentn^s  for 
Yolnnt4iry  mov(>ments  altogether  distinct  from  those  for  auto- 


AND  CORTICAL  LOCALISATION.  69 

matic  movemonts,  and  that  these  imaginary  "  motor  centres 
for  \..lijiitnrv  JMovementa"  are  situated  in  the  cerebral  cortex. 


The  Cortical  Locausation  op  "Musculab  Sense" 
Impressions. 

We  have  seen  that  there  are  practically  three  groups  of  cases 
tu  which  loss  or  defect  of  **  muscuhir  sense  "  impressions  is  apt 
to  be  met  with  (p.  21)  : — (a)  cases  where  there  is  disease  in  the 
jwsterior  columns  or  posterior  comua  of  the  spinal  cortl ;  (6)  cases 
of  ctH-ebnil  hemiansesthesia,  in  which  there  is  functional  or 
strueturiil  disetise  in  the  region  of  the  posterior  extremity  of 
the  internal  Citpsule ;  and  (c)  cases  which  I  previously  spoke  of 
as  a  more  iil-defined  group,  but  which  I  will  now  venture  to 
say  are  cases  of  disease  in  the  so-called  motor  regions  of  the 
cerebral  cortex. 

In  reganl  to  the  precise  path  through  the  spinal  cord  taken 
by  muscular  st^nse  impressions,  nothing  definite  can  as  yet  be 
said,  beyond  what  has  been  above  indicated.  It  is  principally 
with  some  forms  of  locomotor  ataxy,  among  spinal  diseases, 
that  defects  of  "  muscular  sense "  are  met  with,  therefore  we 
suppose  these  impressions  must  pass  upwards  either  through 
some  part  of  the  posterior  column  or  else  through  the  posterior 
comua  of  the  cord. 

We  are  also  unable  definitely  to  trace  the  path  pursued  by 
"  muscular  sense  "  impressions  through  the  medulla,  pons,  and 
cerebral  peduncle.  The  fact,  however,  that  in  a  very  large 
projK)rtion  of  cases  of  cerebnil  heniiana^sthesia  no  loss  of  the 
muscular  sense  exists  while,  in  other  rare  eases,  theso  special 
impressions  as  well  as  any  others  that  may  be  derived  from 
muscles  are  entirely  absent,  tends  to  make  it  probable  that  in 
or  near  the  posterior  part  of  the  internal  capsule  the  channels 
for  these  impressions  are  gathered  together  in  a  more  or  less 
distinct  fasciculus,  before  they  diverge  on  their  way  to  the 
cerebral  cortex. 

The  final  question  that  now  presents  itself  for  considera- 
tion, however,  is  : — What  are  the  parts  of  the  cortex  to  which 
thes4'  "muscular  sense"  impressions  proceed  ?  Can  this  be 
^ai'l  t.i  Ije  known,  or  not  ? 
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In  seeking  to  obtain  an  answer  to  this  question,  we  ought 
to  look  for  certain  evidence  that  may  bo  obtainable  from 
experiments  upon  lower  animals,  and  wo  should  supplement 
this  information  by  other  evidence  of  a  elinico-patboiogical 
nature  derived  from  the  effects  of  disease  of  tho  cerebral 
cortex  in  man,  or  from  the  effects  resulting  tV.  in  removal  of 
portions  of  the  cortex  on  account  of  disease  in  this  situation. 

Evidence  dbiaindble  from  lower  animaJs, 

What  information  may  we  fairly  seek  to  obtain  on  this 
subject  from  experimentation  upon  the  lower  animals,  and 
e8|>ecially  upon  monkeys?  From  what  has  been  said  as  to 
the  functions  of  the  ^  muscular  sense  "  centres  in  the  cortex  in 
reference  to  movements  generally,  it  seems  obvious  that 
they  must  be  divided  into  two  classes,  from  the  point  of 
view  of  the  degree  of  their  relationship  to  the  activity  of  the 
cerebral  cortex.    Thus  we  have  : — 

Class  I. — Voluntary  actions  in  the  largest  sense  of  that  term, 
among  whi(>h  we  would  include  all  those  movements  of 
varying  degrees  of  facility  (that  is  ranging  from  new 
difficult  movements,  to  those  of  ideo-motor  type)  which 
eannot  be  executed  apart  from  cortical  instigation  and 
guidance,  proceeding  from  the  opposite  cerebral  hemi- 
sphere. 

Class  II. — Actions  that  are  only  at  times  incited  voluntarily 
(that  is,  by  inoitations  from  the  cerebral  cortex),  but 
which  are,  in  the  great  majority  of  cases,  evoked  by  the 
leflex  activity  of  lower  centres  as  true  automatic  move- 
ments. 

it  is  neoesssry  to  bear  this  distinction  in  mind  because,  as 
will  be  scon,  the  results  of  destruction  of  tho  **  muscular  sense** 
centrt«  in  tho  cerebral  cortex  on  the  one  hand,  and  of  their 
stimulation  on  tho  other,  should  be  different  for  the  two  classes 
of  n)ovem<>nt. 

Supposing,  for  the  sake  of  our  argument,  we  have  dettreyed 
the  whole  of  the  *'  muscular  sense  **  centres  of  one  hemisphere 
(tho  centres  thmugh  which,  in  all  actions  that  are  performed 
Voluntarily,  the  motor  centres  of  the  opposite  side  of  the  pons, 
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me«lulla,  an<l  conl,  receive  their  ultimate  guiding  stimuli;,  ilm 
foUowinir  result  ought  to  ensue  : — 


■  Mmtemlar  JSenm  " 

Cemirm  im  One 

Hmmiapktr*. 


ClaaiL  . 


*^  I  All  of  them  pumlyted. 


Morementa     of  \  Then    moremenia    not    por*- 


ChMtlL.     .  i      Ijwd. 

With  practice  under  such  conditions,  and  after  some  time, 
it  is  probable  that  some  of  the  movements  of  Class  I.  which 
were  nearest  akin  to  those  of  Class  11.  would  become  capable 
of  re-execution.  They  would  pass  indeed  from  the  one  class 
into  the  other — so  that  some  amount  of  recovery  fix>m  paralysis 
might  be  brought  about  in  this  way. 

Now  let  us,  in  the  same  way,  consider  the  effect  of  stimula- 
tion either  of  all  or  of  some  of  the  "  muscular  sense  "  centres  in 
nne  hemisphere,  and  ascertain  the  effects  that  should  be  induced 
ji,  r.wr.ir.i  ^o  tfac  samo  two  classes  of  movement: — 


>>:  lulatiom  of 

I  'hte 
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I      movements  are  performed. 
Morementa 
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Evidence  obtainable  from  observations  on  Man. 

From  destruction  or  stimulation  of  the  "  muscular  sense " 
centres  in  man,  we  may  look  for  just  the  same  kind  of  effects, 
in  reference  to  the  two  classes  of  movement,  as  we  have  above 
said  might  be  expected  to  occur  in  the  lower  animals.  There 
should  be  a  difference  in  degree  only,  dependent  upon  the  fact 
of  the  far  larger  proportion  of  movements  which,  in  man, 
belong  to  Class  I.,  as  compared  with  Class  II.  As  a  matter  of 
fact  (thanks  in  great  part  to  the  experimental  investigations 
of  Dr.  Ferrier),  we  are  now  all  familiar  with  the  paralyses 
that  result  from  destructive  lesions  in  the  Bolandic  area  of 
the  cortex,  and  with  the  various  forms  of  **  Jacksonian  Epi- 
lepsy "  resulting  from  irritative  disease  in  these  same  regions. 

Other  defects,  however,  may  be  looked  for  in  the  case  of 
man,  over  and  above  those  of  which  we  can  obtain  distinct 
evidence   from   animals,  as   a   result    of    destruction  of  hU 
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**  mnaonlar  sense  **  centres.  Tliese  are  certain  defects  of  senai^ 
bility  of  snch  a  kind  that  it  would  be  quite  hopeless  to 
attempt  to  obtain  any  clear  and  reliable  evidence  concerning 
them  by  experiments  upon,  and  obeerration  of,  any  of  the 
lower  animals. 

It  is  all  the  more  necessary  to  insist  upon  this  point,  be- 
cause some  experimenters  have  drawn  conclusions  from  their 
observations  as  though  it  were  possible  to  obtain  such  evidence 
from  the  lower  animals.     But,  I  would  ask,  how  is  it  possible 
for  us  to  form  any  trustworthy  judgment  concerning  a  blind- 
folded animal's  knowledge  (1)  of  the  extent  of  the  active  or 
passive  movements  of  one  of  its  limbs,  or  of  the  exact  position 
in  which  it  may  be  left  at  the  termination  of  these  active  or 
passive  movements ;    or    how,   again,   (2)   are   we  to  judge 
whether  the  animal's  ability  to  discriminate  differences   in 
weight  or  resistance  with  one  of  its  limbs  has  suffered  any 
diminution  ?    These  are  much  the  most  valuable  means  of  test- 
ing the  integrity  of  the  *'  muscular  sense,"  yet  no  evidence  can 
be  obtained  in  regard  to  either  of  them  which  is  of  the  least 
value,  except  from  an  animAl  that  has  the  power  of  speaking 
and  telling  us  what  his  impressions  are  under  the  various  trial 
circumstances.    The  only  other  kind  of  test  (of  less  value  than 
the  two  above-named,  because   it   leads   to  more  equivocal 
results)  is  (3)  the  testing  of  the  animal's  ability  to  perform 
certain  definite  movements  with  one  of  its  limbs  when  its  eyes 
are  closed.     How  difficult  it  must  be  to  obtain  any  reliable 
information  upon  such  a  subject  by  observations  upon  a  blind- 
folded animal  can  be  easily  imagined,  if  we  look  only  to  the 
limited  range  of  movements  of  a  suitable  kind  which   the 
animal  could  be  induced  to  perform  under  such  conditions. 
This,  however,  is  not  the  whole  extent  of  the  difliculty  tii»t  we 
should  have  to  face  in  such  an  investigation;  there  is  the 
further  eomplioation,  that  the  animal's  limb  which  it  would  be 
most  important  to  test  in  regard  to  the  integrity  of  its  **  mus- 
cular sense "  impressions,  in  the  particular  experiments  with 
which  we  are  oonoeraed,  wonld  be  partially  paralysed,  and  thus 
all  attempts  to  test  the  int^nrity  of  its  muscular  mam  impree- 
sions  by  this  third  and  only  means  which  is  available  in  animals 
would  be  rendered  still  more  fallaetous  and  untrustworthv. 
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I  am  strongly  of  opinion,  therefore,  that  all  the  statements 
which  have  been  made  in  reference  to  the  integrity  or  other- 
wise of  special  "  muscular  sense "  impressions,  in  any  of  the 
lower  animals  that  have  been  operated  upon,  are  altogether 
valueless,*  and  that  we  must  look  only  to  observations  upon 
man  to  throw  any  tme  light  upon  this  side  of  the  question. 

The  additional  defects  which  ought  to  be  met  with  in  man, 
however,  as  a  result  of  disease  of  the  "muscular  sense" 
centres  are  of  this  kind.  Destructive  disease,  or  removal  by 
the  surgeon,  of  parts  of  the  "  muscular  sense  "  centres  should 
lead,  in  proportion  to  the  completeness  of  the  destruction  of 
the  parts,  to  a  more  or  less  marked  loss  of  that  kind  of 
knowledge  which  comes  from  the  "  muscular  sense "  in  con- 
nection with  the  j)arts  of  the  limb  that  are  paralysetl,  or 
the  whole  limb  or  limbs,  as  the  ctise  may  be.  In  a  patient 
in  whom  ordinary  tactile  sensibility  is  not  much  affected,  if 
we  find,  after  various  random  passive  movements  with  eyes 
close<l,  that  he  cannot  tell  correctly  the  position  in  which  his 
limb  or  fingers  may  be  left,  the  evidence  becomes  all  the 
stronger  that  there  must  be  a  notable  defect  in  the  "mus- 
cular sense,"  because,  as  may  be  supposed,  in  such  a  case 
the  patient  may  derive  some  guidance  towards  such  know- 
ledge through  skin  impressions.  In  these  cases,  therefore, 
the  loss  of  the  "  muscular  sense  "  would  always  seem  to  be  less 
than  it  really  is,  and  unless  great  care  be  taken  it  would 
be  easy  for  a  superficial  observer  to  come  to  the  conclusion, 
that  it  was  not  impaired  at  all.  One  precaution,  for  instance, 
should  always  be  taken.  That  is,  the  observer,  after  jmis- 
sively  moving  the  patient's  limb  or  fingers,  must  be  careful 
not  to  let  his  own  fingers  remain  in  contact  with  the  patient 
at  the  end  of  these  passive  movements,  when  he  asks  as  to 
the  {)osition  in  which  the  limb  or  fingers  may  have  been 
left.  If,  however,  we  should  have  our  suspicions  that  part  of 
a  patient's  ability  to  tell  the  nature  of  passive  movements 
made,  or  of  the  position  in  which  his  limb  is  left,  comes  from 
the  guidance  that  he  derives  through  the  tactile  sense,  we 
must  resort  to  other  methods  before  we  arrive  at  a  positive 
••jtiniun  as  to  whether  the  "  muscular  sense  "  is  defective  or  not. 
'  Bee  note  to  p.  9. 
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In  doubtful  cases,  therefore,  perhaps  the  most  trustworthy 
means  of  arriving  at  a  positive  conclusion  as  to  the  integrity 
or  othcrwi8i>  of  this  sense  are  these  three  (neither  of  which 
wouhl  be  applicable,  be  it  obseired,  in  the  case  of  one  of 
the  lower  animals) : — (a)  Ascertaining  whether  the  patient 
has  or  has  not  a  complete  knowledge  of  the  position  of  the 
limb  or  limbs  in  question  on  first  awaking  from  sleep,  and 
before  they  are  moved  in  any  way  ;  (b)  Testing  his  ability  to 
appreciate  differences  in  weight  with  the  part  affected  * ;  and 
finally  (o)  we  may  resort  to  a  method  adopted  by  Westphal 
and  also  by  Horsley  (a  method  which  is  particularly  useful 
when  the  part  to  be  tested  is  much  paralysed),  that  is,  ascer- 
taining when  the  patient's  eyes  are  closed  with  what  readiness, 
or  the  reverse,  he  may  be  able  to  bring  the  forefinger  of  the 
sound  hand  at  once  uiK)n  any  particular  part  that  may  be 
indicated  to  him  (though  not  touched)  of  the  affected  limb  in 
a  state  of  rest  With  a  defective  knowledge  of  the  presence 
and  jmsition  of  a  limb,  the  )K)wer  of  at  once  finding  a  particular 
part  iudiciitod  would  probably  he  distinctly  im|>aired. 

In  brief,  then,  it  comes  to  this,  that  if  we  have  regard  to 
the  functions  of  the  **  muscular  sense "  department  of  the 
kiniesthctic  centres  (of  which  they  form  the  nucleus  or 
meet  essential  part),  we  should  expect  that  their  stimulation 
would  lead  to  spasms  and  convulsive  movements  of  the  parts 
whoso  motions  are  in  relation  therewith ;  that  destruction  of 
Bach  centres  wonld,  on  the  other  hand,  lead  to  a  paralysis  of 
those  movements  which  have  hitherto  only  been  evoked  by 
the  action  of  these  centres ;  and,  further,  that  in  thb  latter 
case,  there  would  also  be  a  loss  or  marked  diminution  of 
<*  moscular  sense"  in  the  parts  principally  affected. 

It  will  at  once  be  seen  that  these  arc  precisely  the  effects 
which  have  now  been  ascertained  to  follow  upon  the  stimnla- 
tion  and  destruction  of  the  so-called  **  motor  centres  "  in  the 
ccrDbral  cortex,  the  jHwition  of  which,  tlianks  to  the  snoceMive 
kbours  of  Fritsch  and  llitzig,  of  Forrier,  of  CarriUe  and 
Duret,  of  Exner,  of  Horsley  and  Sohafer,  and  of  Beevor  and 
Uorsley,  have  now  been  very  thoroughly  ascertained.    The 

'  With  iiMdally  ehMgod  fva  cMtridgs  cmh  alltr  0«ltaa%  BMtlMil,  or  •omo 
otUr  cqt«Uy  ddkiUo  bmmm.  (8«« •  Jaq«W«  klD  HoMa  IWoahy,'  1888»  |k  S70.) 
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position  of  the  centres  in  connection  with  different  move- 
ments of  the  limbs  and  trunk  have  now,  in  short,  been  definitely 
localiuetl  by  th(»se  various  workers  as  well  as  by  clinical 
oljservers,  in  different  parts  of  the  Rolandic  area  and  of  the 
mar^i^inal  convolution. 

My  opinion,  therefore,  is  that  the  evidence  in  our  possession 
points  very  strongly  to  the  conclusion,  that  Ferrier's  so-called 
"  motor  centres  "  are  in  reality  kintesthetic  centres  in  which 
'•  muscular  sense  '*  impressions  in  particular  have  been  re- 
gistere*!.    The  following  reasons  lead  me  to  this  conclusion : — 

1. — All  the  effects  resulting  from  the  stimulation  or  de- 
struction of  these  centres  are,  as  I  have  already  shown,  in 
acconlance  with  this  view. 

2.— This  being  so,  the  view  that  "motor  centres"  exist  in 
the  cerebral  cortex  cannot  be  correct,  unless  it  can  be  shown 
that  there  is  in  the  cortex  of  each  hemisphere  another  totally 
<listinct  set  of  centres,  the  stimulation  of  which  evokes  definite 
movements,  and  the  destruction  of  which  involves  an  inability 
to  execute  the  same  movements.  But,  both  experimental 
physiology  and  clinical  medicine  speak  strongly  to  the  fact, 
that  there  is  but  one  set  of  areas  (Rolandic  and  marginal)  in 
which  irritation  or  destruction  lea<ls  to  any  such  results.  I 
claim,  therefore,  that  these  areas  must  be  in  great  part  (what- 
ever other  functions  they  may  discharge)  devotetl  to  the 
registration  of  kinaesthetic  impressions  of  the  "  muscular  sense  " 
order,  which,  as  I  have  endeavoured  to  show,  are  so  all-important 
for  the  production  of  voluntary  movements. 

3. — No  valid  reasons  have  ever  been  brought  forward  against 
this  view.  To  this  it  may  be  replied  that  Dr.  Ferrier  has 
carefully  examined  such  doctrines,  in  the  last  e<lition  of  his 
•Functions  of  the  Brain'  (pp.  379-381),  and  that  he  has  there 
shown  how  much  such  views  are  at  variance  with  existing 
knowle<lg»'. 

The  neeessitit^  of  the  case  compel  me,  therefore,  to  be  frank 
concerning  Dr.  Ferrier's  }x>8ition  in  regard  to,  and  his  treatment 
of,  this  question,  to  which  I  have  given  considerable  attention. 

Affording  to  Hitzig^  the  so-called  motor  centres  are  the 

'  litirhi-rta  a.  Dubob-Reymoiul's  *  Arehiv,'  1870  and  1874 :  alao  '  Untenach. 

iti  lU--  (ichim,*  p.  59,  1872. 
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centres  for  the  "  muscular  sense  "  or  "  mascle-conscionsnesBt*' 
while  according  to  Nothnagel,'  though  not  tlic  centres  for,  these 
regions  are  traversed  by,  impressions  of  this  order.  Both,  how- 
ever, adopt  that  lax  view  of  the  "  muscular  sense  "  which  would 
make  it  include  impressions  from  joints,  skin,  etc.,  or,  in  other 
words,  all  the  impressions  resulting  from  movement,  which  I 
have  grouped  together  as  kinn^sthetic  impressions.  Thus 
their  views,  although  nominally  the  same  as  mine,  are  really 
different,  seiung  that  I  am  content  to  subscribe  to  the  views 
of  Ferrier  as  well  as  of  Horsley  and  Schafer,  to  the  effect 
that  the  falciform  lobe  (hippocampus,  gyms  hip{>ocampu8,  and 
gyrus  fomicatus)  is  the  main  seat,  at  all  events,  in  which 
tactile  impressions  and  those  of  common  sensibility  are 
registered.  The  convolutions  in  the  excitable  Rolandic  area 
together  with  the  marginal  convolution,  are,  however,  according 
to  my  view,  the  seats  in  which  "  muscular  sense  "  impressions 
proper  (the  all-important  constituents  of  kina^hetic  impres- 
sions) are  registered,  and  from  which  volitional  stimuli  im- 
mediately issne.  Arguments,  therefore,  which  may  be  valid 
against  the  views  of  Nothnagel  and  Hitzig,  in  r^^ard  to  the 
non-impairment  of  common  sensibility  in  cases  of  destructive 
disease  of  the  parts  in  question,  may  be  of  no  avail  against  my 
doctrine. 

As,  howexT,  w«'  have  much  in  conjiiiiMi,  it  may  h*-  will  to 
scrutinise  Dr.  Ferrier's  attitude  with  regard  to  thes.-  \i.\\s 
as  a  whole,  e8{>ecially  as  he  does  not  endeavour  to  n)ak<  .mv 
nice  or  essential  distinctions  between  them. 

Thus,  ho  does  nut  attempt  to  distinguish  between  the  effects 
that  might  bo  expected  to  follow  from  loss  of  the  "  muscular 
sense  "  centres,  and  those  which  would  result  merely  from  the 
catting  off  of  the  pro{>er  impressions  from  such  centres,  they 
themselves  being  left  intaict.  Any  one  who  lias  read  the  present 
|iii|M>r  will  realize  that  from  my  {toint  of  view  this  is  a  most  im- 
(Mirtunt  distinction.  In  his  first  edition  Ferrier  pointed  out  that 
Nothnagel  regards  the  cortical  centres  in  question  as  **  in  some 
manner  directly  conni>cted  with  the  paths  "  of  moscolar  sense 
impressions,  while  Hitzig  rt^gards  them  as  the  cortical  termini 
for  these  impressions.  In  his  second  tnlition,  ho  does  not  think 
•  Ylivliuw't  •Arehiv,'  ild.  WiL  1S7S. 
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it  worth  while  to  state  any  sach  distinction ;  he  assimilates 
Xothnagel's  doctrine  to  that  of  Hitzig,  and,  strange  to  say, 
as8iinu>8  that  the  effect  of  the  destruction  of  such  centres 
would  be  ataxy  rather  than  {mralysis.  He  eren  repeats  this  as 
against  my  doctrine,  saying,  '*  It  might  explain  ataxy,  but  not 
paralysis."  This,  as  well  as  other  remarks  which  he  makes, 
(vmvinces  me  that  Dr.  Ferrier  has  given  no  adequate  considera- 
the  subject.  Let  me  say  definitely  that,  in  accord- 
ail  •'  with  my  views,  paralysis  should  result  from  the  destruction 
(tf  th«so  centres ;  and  that  inaccurate  and  more  or  less  disordered 
movements  when  the  eyes  are  closed  (ataxy)  should  be  the 
effect  of  the  cutting  across  of  the  paths  of  muscular  sense 
impn'ssions  whether  near  the  hinder  part  of  the  iiitenml 
capsule  or  in  the  spinal  cord.* 

Ferrier,  treating  the  question  from  the  point  of  view  of  the 
mere  cutting  off  of  muscular  sense  impressions  (which  is  in  fact 
Nothnagel's  doctrine,  though  not  Hitzig's  which  he  is  ostensibly 
criticising),  supposes,  therefore,  that  the  resulting  defects  would 
be  of  an  ataxic  order  more  especially,  and  then  goes  on  to 
say  that  this  is,  at  all  events,  not  the  nature  of  the  defect 
met  with  in  the  monkey  or  in  man.  Then  comes  the  following 
very  positive  statement : — "  It  is  also  certain — and  a  subject 
of  daily  cliniciil  demonstration — that  in  paralysis  from  cortical 
disease  the  patient  though  unable  to  move  his  arm  voluntarily, 
is  perfectly  aware  of  every  movement  passively  communicated 
to  it,  and  can  state  with  exactitude  whether  his  arm  is  flexe<l 
or  extended,  whether  his  fist  is  closed  or  open,  and  whether 
his  finger  is  being  flexed  or  extended  gently  or  with  force. 
His  muscular  sense,  as  well  as  every  other  form  of  common 
s«nsibility,  is  absolutely  unimpaired."  How  very  far  this  is 
from  being  an  accurate  statement,  however,  any  one  may  judge 

'  In  n-lation  with  thU  statement,  it  may  be  well  here  to  recall  the  fact,  that 
if  a  low  condition  of  functional  actirity  in  the  "  maacolar  aenae  "  oeotrea  ahould 
eo-exi«t  with  a  disease  which  ruts  off  ito  proper  impreaaions  horn  aoeh  oentrea, 
there  may,  in  addition,  be  inability  to  perform  the  kim|d«at  morementa  when  the 
eye*  arc  clnaed  (pp.  16-20  and  3«):  while,  in  other  oaaea,  with  a  still  lower 
state  of  functional  aetirity  of  the  "  moscalar  sense  "  centrea  (with  or  without  co> 
exintinfr  heiniiinKathesia),  we  shoald  have  to  do  with  paralysia  of  a  kgiierirtil  type^ 
in  which  voluntary  moiTeBent*  cannot  be  performed  either  with  eyes  ckiaed  or 
with  eyeii  open  (p.  36). 
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who  will  refer  to  the  cases  which  I  have  previously  cited 
(pp.  24-32),  viz.  the  case  of  P.  Zenner,  presumably  one  of 
cortical  injury,  as  well  as  the  two  cases  recorded  by  V.  Horsley, 
in  which  he  had  excised  portions  of  the  cortex.  Afterwards, 
in  his  attempts  to  dispose  of  the  doctrines  of  Hitzig  and 
Nothnagcl,  Dr.  Ferrier  makes  a  series  of  statements  which,  to 
say  the  least,  are,  as  I  have  attempted  to  show  in  previous 
parts  of  this  paper,  very  insufficiently  founded  upon  fact  and 
actually  misleading  in  their  nature.' 

In  short,  it  seems  to  me  perfectly  obvious  that  Dr.  Ferrier 
has  never  thoroughly  thought  out  this  portion  of  his  subject, 
und  that  his  expressed  opinions  have  been,  and  still  are,  most 
inconsistent.  He  began,  in  the  first  edition  of  his  justly  cele- 
brated work,  by  assuming  that  motor  centres  were  seats  in 
which  the  ideal  reciill  of  movements  occurred  ' — though  at  the 
same  time,  and  in  flagrant  opjiosition  therewith,  he  strongly 
contende<l  that  all  sensations  resulting  from  movement  reach 
the  brain  through  afferent  channels.'  In  the  second  edition 
of  his  work  he  has  corrected  this  discrepancy.  He  now  admits 
that  the  ideal  recall  of  movements  can  only  occur  in  sensory 
centres— though  he  appears  to  do  all  he  can  to  explain  away 
the  importance  of  these  kiuassthetic  centres.  He  shows  no 
gleam  of  recognition  of  their  importance  for  the  execution  of 
voluntary  movements.*  He,  indeed,  expressly  repudiates  their 
influence  in  this  direction  (and  the  opinions  of  those  who 
supiMirt  such  a  notion)  principally  by  means  of  two  assertions 
which  are  almost  wholly  at  variance  with  clinical  teaching. 
Thus,  he  makes  the  extraordinary  statement,  that  loss  of 
tactile  sensibility  carries  with  it  loss  of  the  moaciilar  sense;* 
and,  further,  that  loss  of  tlie  muscular  sense  never  oocors 
alone,  or,  as  he  impli<^,  otherwise  than  in  direct  proportion 
to  loss  of  tactile  s«>nMibility.* 

Dr.  Ferrier's  statements  concerning  the  order  of  events  in 
voluntary  acts  are,  moreover,  extremely  inexplicit;  his  as- 
sumption that  the  mechanisms  for  such  aoti  are  organised  in 

•  I  nma  lb*  tlil— wtiU  vhMi  I  luiv«  quoted  In  NoIm  to  ppi  15  sad  18. 

•  8w  (Im.  <«.)  tiM  tral  |MnigTi4iht  of  f  M,  f  Ml  umI  f  98. 

•  tm.tU.tP'  818-188.  *  Im.  cA..  lad  e«L,  t>P'  411-488, 

•  8m  boI*  on  pw  11  of  UiU  |«|ier.  •  8c«  note  on  pw  IS  of  this  |«|i«r. 
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special  cortical  centres,  rests  on  just  as  unsatisfactory  a  basis 
as  di»e8  Ills  notion,  that  all  kinsesthetic  impressions  are  mixed 
inextricably  witli  tactile  impressions  in  one  and  the  same 
cortical  terminus.*  As  this,  in  fact,  is  a  rival  hypothesis,  I 
ought  to  quote  it  in  Dr.  Ferrier's  own  words,  more  especially 
OS  it  is  all,  so  far  as  I  have  been  able  to  find,  that  he  says 
throughout  his  work  and  on  his  own  account  concerning  the 
cortical  localisjition  of  "  muscular  sense  "  impressions.  After 
remarking  that  he  considers  it  established  "  beyond  all  doubt 
that  the  falciform  lobe  is  the  centre  of  common  and  tactile 
sensibility,"  he  adds'  : — "  In  the  same  regions  are  also  the 
centres  of  cutaneo-mucous  and  so-called  muscular  sensibility. 
.  .  .  All  the  facts  receive  the  most  satisfactory  explanation, 
it'  we  regard  the  falciform  lobe  as  a  whole,  and  in  each  and 
every  part  the  centre  of  tactile  sensation  for  the  whole  of 
the  opjKjsite  side  of  the  body ;  though  probably  the  various 
motor  centres  are  each  anatomically  related  by  associating 
fibres  with  corresponding  regions  of  the  falciform  lobe.  Tliis 
association  would  form  the  basis  of  a  musculo-sensory  local i- 
sation.'^ 

In  the  few  remarks  which  Dr.  Ferrier  has  made  in  re- 
gard to  my  views  in  particular,^  he  principally  confines  him- 
self U)  a  statement  of  the  difficulties  which  he  experience*! 
iu  comprehending  their  precise  meaning.  These  difficulties  I 
trust  he  will  now  no  longer  experience  ;  at  least  I  have  striven 
to  explain  my  meaning  as  clearly  as  possible.  Several  of  his 
statements  concerning  these  views  are  not  altogether  correct, 
but  one  which  he  makes  is  extremely  misleading,  in  more  ways 
than  one,  and  calls  for  some  notice  from  me.  He  leads  his 
readers  to  believe,  that  my  views  should  not  find  favour  because 
they  are  based  upon  an  old  and  erroneous  notion,  that  "  the 
cortical  centres  act  only  through  the  corpora  striata."  How 
fur  this  is  from  being  a  correct  representation  of  my  position 
the  reader  may  judge  for  himself,  seeing  that  this  is  the  first 
occasion  on  which  any  mention  of  these  basal  ganglia  has  been 
made  in  this  paper.    3Iy  views  are,  in  fact,  wholly  independent 


I 


'  'Y\.ir<  ]att«r  eoDclmion  is  baaed  opon  dednctioiu  o»de  from  hu  obterTatioas 
u|>-  n  itniiiials.    Bee  note  on  p.  9  of  thi«  paper. 
•  J,.^.  fi^ ,  2n  I  cd..  p.  344.  »  Loe.  eit^  p.  381. 
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of  any  fixed  notions  concerning  tho  functions  of  tho  corpom 
striata,  as  to  which  so  much  douht  Iwis  arisen  of  late  years.* 


Fcusit  which  favour  or  oppose  the  Notion,  thai  the  Centre$  in  the 
Itolandic  and  Marginal  Area*  are  real  Motor  Cmtrm, 

Having  adduced  the  reasons  which  induce  me  to  believe, 
that  tho  so-called  "  motor  centres  "  of  the  cortex  are  in  reality 
the  c*>rtical  termini  of  muscular  sense  impressions,  and  haying 
discus8c<l,  and  I  hope  shown,  the  futility  of  some  of  the  objeo* 
tiona  which  have  been  made  to  this  view,  I  will  now  briefly 
glance  (a)  at  tho  facts  upon  which  reliance  is  place<l  by  others 
in  support  of  the  notion,  that  these  centres  are  really  motor, 
and  then  turn  (b)  to  an  enumeration  of  tho  strong  reasons 
which,  in  my  opinion,  can  be  brought  forward  against  any 
such  hyi>othe8is. 

(a)  The  first  facts  to  be  considered  are  the  results  of 
stimulation  or  destruction  of  the  regions  in  question. 

In  regard  to  these  it  will  be  well,  first  of  all,  to  quote 
what  Prof.  Ferrier  says.  He  writes  as  follows:' — ** Kb 
regards  the  physiological  significance  of  these  r^cms,  we 
have  seen  that  we  cannot  conclude,  from  the  mere  oocor- 
rence  of  movement  on  the  electrical  stimulation,  that  the 
regions  are  truly  motor ;  for  the  stimulation  of  a  sensory  (>entre 
may  give  rise  to  reflex  or  associated  movements. .  .  .  Whether 
the  centres  now  under  consideration  are  directly  motor,  or 
only  give  rise  to  movements  in  a  similar  reflex,  or  indirect 

*  This  eritioiini  eonei,  however,  all  the  mote  •tnutgely  fhaa  Dr.  Penier, 
•r^Bg  tbel  ia  Bj  woA  »The  Bmia  m  mi  Organ  of  Mind,'  1880,  I  ourteinly 
eoold  Doi  have  Mid  enrthinf  mote  deflaite  eboot  the  AnetioM  of  the  eoqwrn 
■triete  than  he  «i>l  in  the  flisl  edition  of  hie  *  PeocUona  of  the  Biaia,*  187S, 
whoe  I  flad  Uio  roUoning  ilateBMnta:— **Tbe  rortleal  motor  centiea  whidi 
BiBB—rily  act  d^wnwaitla  throni^  the  eor|n»  ttriatam"  (pL  210):  ••The  eocp« 
ilriatam  le  the  centie  in  whieh  metemeute  primarily  dependent  on  voUtkm 
ptopor  land  to  beoome  organieed**  (pw  S14):  ••In  thcee  eaaaa,and  in  the  dog 
deprived  of  He  eortkal  oentteo,  the  path  fitom  JmpiMrtiw  lo  aetioa  is  not,  aa  In 
the  ofdtaaiy  eoniae  of  voUthm,  Ihro^ih  IheeoitimI  molar*  eaateeo  lo  the  <evpw 
sitialnm,  and  IhoMa  downwarda,"  eta.  (p.  tlA).  Th««e  weva  the  rtsliiniii 
ea■eemh^^  theeorpnsstHatnm  wUgh  «eie  hacked  by  Dr.  FMriei'e  anibortty  Ull 
aboat  ttpo  months  ago,  when  the  seoowi  vdiUun  of  hi*  vork  appeared. 

•  l«e.dt,teded..p.SI7. 
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manner  when  stimulated,  is  a  question  which  has  been  answered 
differently  by  different  physiologists.  The  definite  purposive 
character  clearly  perceivable  in  most  of  the  movements,  how- 
ever, their  corre8|)ondence  with  the  ordinary  volitional  activi- 
ties and  indivi<Iual  peculiarities  of  the  animals,  and  above  all 
their  uniformity  and  predicableness,  harmonize  best  with  the 
hyiwthesis,  that  they  are  the  signs  of  the  artificial  excitation  of 
the  functional  activity  of  centres  immediately  concerned  in 
effecting  volitional  movements,  and  as  such  truHtj  motor.  If 
these  centres  are  part  of  the  mechanism  of  volitional  move- 
ments, then  paralysis  of  voluntary  motion,  and  of  motion  only, 
oaght  to  result  from  their  destruction,  and  any  apparent 
exception  must  be  capable  of  satisfactory  explanatiuu  in 
accordance  with  this  view,  if  it  is  the  correct  one."  This  is  in 
my  opinion  a  thoroughly  just  statement  in  all  respects,  except 
in  ntjrard  to  the  two  passages  which  I  have  caused  to  be  printed 
ill  italics. 

To  the  first  passage  so  printed  I  altogether  demur,  as  being 
a  complete  nan  sequitur.  The  movements  excited  might  also 
be  expected  to  have  all  the  characters  described  by  Dr.  Ferrier, 
if  they  were  sensory  centres  "  immediately  concerned  in  effect- 
ing volitional  movements,"  viz.,  those  in  which  "  muscular 
sense  "  impressions  are  registered.  It  is,  in  fact,  a  rule  which 
obtains  throughout  the  nervous  system,  that  all  motor  centres 
whatsoever  are  always  stimulated  into  activity  through  incita- 
tions  coming  from  sensory  centres  or  nuclei,  consequently  the 
electrical  stimulation  of  such  centres  or  groups  of  cells,  or  of 
the  fibres  issuing  from  them,  should  always  evoke  just  such 
movements  as  the  excitation  of  these  centres  or  cells  is  accus- 
tome<l  to  pro<luee.  Similarly,  destruction  of  such  centres  or 
nuclei  should  render  impossible  all  such  movements  as  had 
previously  boen  evoked  by  their  agency  as  necessary  factors. 

Secondly,  if  "  these  centres  are  part  of  the  mechanism  of 
volitional  movements,"  and  if  they  subserve  such  functions  as 
I  have  imagined,  the  second  passage  which  has  been  under- 
lined would  also  be  altogether  wrong ;  their  destruction,  in 
that  case,  would  involve  not  only  paralysis  of  voluntary  motion 
but  also  loss  of  the  so-called  "  muscular  sense  "  in  the  related 
j«irts. 

VOL.   \.  u 
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So  far,  then,  there  is  nothing  which  may  not  be  explained  by 
my  hypothesis  with  just  as  much  ease  as  by  the  more  fashion- 
able notion.  We  come,  however,  now  to  another  set  of  farts, 
which  are  pointed  to  triumphantly  by  Ferrier  and  his 
adherents,  as  a  crowning  proof  of  the  truth  of  their  notions, 
viz.  to  the  fact,  that  the  study  of  descending  degenerations  in 
the  pyramidal  tract  conclusively  shows,  that  efferent  fibres  pass 
continuously  from  the  centres  in  the  Bolandic  and  margiiuil 
areas  downwards  to  motor  centres  in  the  medulla  and  through- 
out the  whole  length  of  the  spinal  cord. 

To  this  I  reply,  that  the  direction  of  secondary  degenera- 
tions affords  good  evidence  as  to  the  efferent  or  afferent  func- 
tions of  the  nerve  fibres  which  are  so  affecte<l,  and  that  our 
present  knowledge  shows  conclusively  that  the  fibres  in  the 
pyramidal  tract  are  efferent  fibres — a  notion  which  I  hold 
equally  with  Dr.  Ferrier.  This,  however,  does  not  at  all  touch 
the  question,  whether  the  ganglion  cells  which  exercise  a 
trophic  influence  U[)on  such  efferent  fibres  form  constituent 
parts  of  sensory  or  of  motor  centres,  which  is  the  real  question 
in  dispute.  If  this  trophic  influence  is  a  mere  collateral  in- 
cident of  the  functional  activity  of  the  cell,  as  is  now  generally 
supposed,*  then  it  must  always  be  exercised  in  the  direction 
taken  by  currents  starting  from  the  cell,  so  that  the  fact,  that 
S(.>condary  degenerations  in  the  pyramidal  tract  pursue  a 
descending  course,  merely  tells  ns  that  we  have  to  do  with 
efferent  nerves,  and  absolutely  nothing  as  to  whether  the 
trophic  cells  from  which  they  issue  belong  to  sensory  or  to 
motor  centres. 

The  direction  of  the  degenonition  says  nothing,  therefore, 
which  is  more  in  favour  of  Forrier's  than  of  my  hypothesis. 

Again,  the  fact  that  these  pyramidal  fibres  pass  directly 
downwartis  from  tho  c«>ntr(>s  in  question  in  the  cerebral  cortex 
to  groups  of  motor  cells  situated  in  the  pons,  the  medulla,  and 
throughout  the  spinal  cord,  is  a  point  which  tells  no  more  in 
favour  of  the  one  hypothesis  than  of  the  other. 

Thus,  it  is  an  essential  part  of  my  general  view  (which  I 
•taled  10  long  ago  m  18(H))  to  suppose,  that  the  elementary 
motor  mochaniMms  which  are  calltHl  into  play  in  voluntary 

•  And  M  Ur.  Fmtmt  htaMMir  ioMgroc*  (lor.  rit^  2im1  edit.  p.  HS). 
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movements  are  the  stimo,  and  no  other,  than  those  which  have 
to  be  called  into  action  in  corresponding  automatic  movements 
(see  p.  C5).  This  view  has  lately  been  strengthened  by  some 
valuable  experimental  researches  of  Ferrier  and  Yeo,  concern- 
ing which  the  former  says ' : — "  The  stimulation  of  each  motor 
root  of  the  nerve  plexuses  of  the  limbs  in  monkeys,  calls  forth 
combined  movements  involving  the  co-operation  of  numerous 
muscles,  widely  separated  from  each  other  anatomically,  but 
all  resulting  in  actions  such  as  are  seen  to  be  constantly 
associated  together  in  the  ordinary  modes  of  activity  of  the 
animal."  After  giving  illustrations  of  this,  Ferrier  adds : — 
*'  These  facts  render  it  probable  that  each  segment  of  the 
cervical  and  lumbar  enlargement  of  the  spinal  cord,  whence 
nerves  proceed  to  the  limbs,  is  a  centre  of  co-ordinated  synergic 
muscular  movements,  of  a  character  adapted  to  the  habits  and 
requirements  of  the  animal  in  its  ordinary  modes  of  activity." 
Ferrier's  recent  work,  therefore,  gives  a  positive  basis  of  support 
to  the  view  w  hich  I  had  previously  enunciated,  and  have  lately 
reiterated,'  though  it  seems  to  me  to  tell  rather  against  his 
notion  that  there  are  separate  motor  centres  in  the  cortex,  on 
the  ground  that  the  spinal  mechanisms  merely  require  excita- 
tions from  the  cerebral  cortex  in  order  to  evoke  purposive 
movements. 

Either  view  as  to  the  functions  of  the  cortical  centres  would 
still,  and  equally,  leave  in  doubt  the  question,  whether  or  not 
other  centres  in  any  way  co-operated  with  these  and  the 
medullary  or  spinal  centres  in  the  bringing  about  of  new  and 
complex  voluntary  acts.  Of  course  we  know  that,  where  station 
and  locomotion  are  concerned,  the  cerebral  incitation  must  be 
in  part  devoted  to  a  rousing  of  activity  in  the  conjoined 
mesencephalic  and  cerebellar  centres.  Again,  supposing  the 
thalamus  and  corpus  striatum  to  constitute  a  higher  couple 
still  for  the  performance  of  acts  which  are  not  voluntary,  aa 
Dr.  Ferrier  suggests,  we  may  ask  what  are  the  efterent  fibres 
through  which  these  centres  act  upon  those  below,  and  we  may 
put  the  same  question  in  regard  to  the  combined  mesencephalic 
and  cerebellar  centres.     Such  questions  become  all  the  more 

•  Lne.  eit.,  p.  76. 

'  '  Tbe  Bnin  u  an  Organ  of  Mind.'  1880,  p.  558. 
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pertinent  if  applie<l  to  the  cast;  of  a  <l()g  wljirli  Ii.i«i  lia<l  its 
■ocaliod  "  motor  centres  "  removed  from  both  heniiH[>li<r«s,  jukI 
which,  if  it  should  live  long  enough,  as  in  Carville  and  Dunt's 
exiMTiments,  would  prcsunmbly  have  8econ«lary  degeneration'^ 
throughout  both  pyramiiliil  tracks.  Yet  in  such  animals.  att«'r 
a  time,  both  station  and  locomotion  become  possible.*  Here, 
therefore,  the  incitation  of  all  the  motor  nuclei  nee<lful  for  the 
accomplishment  of  the  complex  muscular  contractions  occurring 
during  locomotion  must  take  place  through  channels  other 
than  those  pt^rtaining  to  the  degeneriitcd  pyramidal  tracta 
I  make  these  latter  remarks  merely  for  the  purpose  of  indicat- 
ing how  much  wo  still  have  to  learn  upon  this  whole  set  of 
questions,  and  not  with  the  view  of  showing  that  such  difii- 
culties  press  more  heavily  upon  the  one  than  u|Km  the  other 
of  the  two  hy[K>tiioses  now  being  weighe«l  in  the  balance. 

The  above-mentioned  are  the  only  real  grounds  that  have 
ever  been  put  forward  in  8U]>|K)rt  of  tlie  notion,  that  the  centres 
in  question  in  the  Kolandic  and  marginal  areas  of  the  cortex 
are  true  "  motor  centres."'  What  has  been  said  above,  however, 
clearly  shows  that  the  facts  admit  of  a  totally  different  inter- 
pretation. If  we  put  aside  for  the  moment  the  question, 
whether  the  "muscular  sense"  is  or  is  not  imiMiired  or  lost  in 
liml)8,  less  or  more  paralysed  from  lesions  occurring  in  these 
portions  of  the  cerebral  cortex,  all  the  remaining  facts  are,  to 
say  the  least,  fully  as  much  in  acconlance  with  my  view  aa 
with  that  of  Dr.  Ferrier.  If,  however,  subsequent  observations 
on  man  should  confirm  what  the  olworvat ions  of  Horsley  and 
Zenner  render  possible  or  even  probable,  that  loss  or  impiir- 
ment  of  the  "muscular  sense"  will  Im  found  to  exist  in  the 
paralysed  parts  in  cases  of  cortical  disease,  then  the  balance  of 
evidence  would  be  completely  turned  in  favour  of  my 
hypothesis,  that  these  liolandio  and  marginal  centres  are  the 
oortical  termini  for  "  muscMilar  sense  "  impri'ssions.  This  would 
be  crucial  evidence  which  could  not  be  gainsaid  even  by  the 

'  FMriar,  loflL ««,,  p^  867. 

*  1lMn«ralMg«riwMdollMrpeoidiMritlMortiMiurre«dl»lnUM«ii«laM 
of  tiMflotlM  Miy  be  esplaiMd  by  Um  om  m  wall  m  by  Um  oUwr  hypoUicria,  if 
w*  look  to  tiM  mUqio  of  Ibe  allaaU  iMdnf  tnm  tlMm,  and  lo  tb«  ItngUi  of  the 
I«Umi  mhkk  iwk  iliflMll  wmU  h*T»  to  Hmfcno. 
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most  sceptical,  since  as  Dr.  Ferrier  himself  puts  it,  in  accordance 
with  his  view  that  the  aboYe-mentioned  cortical  centres  are 
true  motor  centrt^s,  "  imralysis  of  voluntary  motion,  and  of  motion 
onhjy  ou«i:ht  to  result  from  their  destruction." 

{h)  80  far,  however,  I  have  only  been  discussing  the  value 
of  the  evidence  which  its  supporters  put  forward  in  favour  of 
their  notion,  that  the  corticiil  centres  above  indiciited  are  true 
motor  centres ;  it  still  remains  for  me  to  state,  what  can  and 
ought  to  be  sjiid  against  the  notion  of  the  existence  of  any  such 
centres  in  the  cerebral  cortex.  Whilst,  in  fact,  the  additional 
evidence  from  observations  on  man,  alluded  to  above,  may  be 
needed  to  convince  the  strongest  partizans  of  the  "  motor  " 
hypothesis  as  to  the  truth  of  my  particular  view,  I  trust  many 
jjersons  may  be  found  to  agree  with  me  that,  even  in  our  present 
state  of  knowledge,  the  following  considerations  are  amply 
sufficient  to  show,  not  only  that  there  is  now  no  independent 
foundation  for  the  hypothesis  that "  motor  centres  for  voluntary 
action  **  exist  in  the  cerebral  cortex,  but  that  such  a  hypo- 
thesis is  in  reality  repugnant  alike  to  physiological  and  to 
jisyehological  data. 

The  theory  which  first  led  to  the  postidation  of  the  existence 
of  such  centres  by  Dr.  Hughlings-Jackson  has  been  thoroughly 
disproved,  and  nobody  admits  this  more  fully  than  does 
Dr.  Ferrier  himself.  Hughlings-Jackson  has  always  strongly 
supported  the  view  of  Bain  as  to  our  feelings  of  movement 
being  *'  concomitants  of  the  outgoing  current,"  and  that  such 
feelings  are  ideally  revivable  in  motor  rather  than  in  sensory 
centres.  The  logical  corollary  of  these  views  is,  undoubtedly, 
that  motor  centres  should  exist  in  the  cerebral  cortex.  As  we 
have  seen,  Dr.  Ferrier  has,  one  by  one,  dropt  these  fundamental 
doctrines  as  erroneous,  and  yet  he  still  clings  to  a  theory  which 
is  the  natural  associate  of  such  rejected  doctrines.  His  position 
is  a  very  inconsistent  one. 

The  supposition  that  motor  centres  exist  in  the  cortex  for  the 
performance  of  voluntary  movements,  is,  however,  thoroughly 
repugnant  in  itself  to  what  we  may  term  the  physiologico- 
psychological  analysis  of  the  volitional  act.  This  teaches  us 
that  sensory  centres  are  the  real  guides  of  volitional  action  ; 
that  their  activity  corresijonds  with  the  very  essence  of  volition ; 
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that  they,  in  fact,  do  just  such  ^»<>rk  as  that  which  those  who 
do  not  adequately  think  out  the  problems  involved  attribute 
to  cortical  motor  centres. 

Forrier's  view  is  equally  repugnant  to  the  physiology  of 
movements  from  an  evolutional  standpoint,  which  teaches  us 
that  the  self^same  motor  mechanisms  which  are  at  first  called 
into  play  volitionally  (that  is,  by  incitations  from  cortical 
sensory  centres),  become,  with  lapse  of  time  in  new  generations 
of  animals,  the  motor  mechanisms  for  (M>rre8ponding  automatic 
acts.  Ferrier's  view,  that  the  centres  in  the  cortex  are  motor, 
expressly  says  that  they  are  for  the  accomplishment  of  voli- 
tional  acts  only ;  and  at  the  same  time  he  tells  us  nothing  as 
to  how  this  assumed  registration  of  voluntary  movements,  in 
legions  altogether  distinct  from  those  in  which  automatic 
movements  are  regi8tere<l,  oin  be  reconciled  with  the  fact  that 
every  sort  of  transition  exists  between  voluntary  and  automatic 
movements,  and  that  many  of  the  self-same  movements  are  at 
times  executed  volitionally,  though  at  other  times  they  are 
performed  as  typical  automatic  movements.  If  he  does  not 
mean  to  say  that  the  voluntary  acts  are  registered  in  the  cor- 
tical centres  as  actual  motor  mechanisms,  then  I  maintain  that, 
in  consequence  of  an  imperfect  analysis  of  the  phenomena  of 
volition,  he  is  simply  attributing  to  assumed  motor  centres 
that  gpudding  action  which  is  really  carried  on  in  sensory 
eortiod  centres. 

Finally,  there  is  only  one  complete  set  of  excitable  areas  in 
the  cortex  of  each  hemisphere  (through  which  movements  may 
be  evoked  in  all  parts  of  the  body),  but  if  Dr.  Ferrier's  views 
were  true  there  ought  to  be  two  complete  sets  of  such  excitable 
centres  in  each  hemisphere.  Clearly  and  indubitably  the 
sensory  incitations  to  movement,  c*onstituting  (as  all  admit) 
part  of  the  volitional  act,  tnu»t  pa$$  oj"  from  eertain  ^orHeal 
mrmi  im  a  tUJinite  and  orderly  numner  in  ordar  to  tateiU  wtUor 
sfn^TM,  ^ehenimr  theif  may  b$  tihuUod,  I  assume  that  they 
pass  off  in  such  fashion  from  the  cortical  termini  for  **  muscular 
sense**  impressions.  The  stimulation  of  these  centres  or 
efferent  fibres,  which  must  exist,  should,  therefore,  dearly  be 
capable  of  CToking  pnrposiTe  volitional  moTements.  All  tiioee 
who,  contrary  alike  to  the  teachings  of  psychology  and  of 
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physiology,  would  look  for  separate  volitional  motor  centres 
in  tho  cerebral  cortex  must  seek  to  discover  therein  another 
distinct  set  of  excitable  areas.  Perhaps  it  might  be  easier  and 
more  conducive  to  sound  doctrine  for  them  to  reconsider  the 
whole  (pu'stion  ? 

It  may  be  supposed  by  some  to  be,  after  all,  a  matter  of  no 
importance,  whether  we  call  these  areas  in  the  Rolandic  and 
marginal  regions  of  the  cerebral  cortex  "  motor  centres  "  or  not, 
especially  seeing  that,  as  I  myself  admit,  they  are  the  areas 
whence  volitional  motor  incitations  issue,  so  that  their  efferent 
tibres  really  convey  motor  incitations. 

To  this  position  I  altogether  demur.  It  is,  in  fact,  a  matter 
of  the  highest  physiological  and  psychological  importiince  that 
the  correct  view  should  be  recognised  and  that  a  nomenclature 
which  was,  as  I  am  disposed  to  think,  entirely  based  upon  an 
incorrect  and  mistaken  view  should  be  altogether  discarded. 
There  should  be  no  half  measures  ;  the  old  view  is  either  right 
or  wrong,  and  if  wrong  it  cannot  be  right  to  designate  certain 
sensory  areas  of  the  cortex  either  as  "  motor  "  or  "  psycho-motor  " 
centres,  even  though  they  are  the  cortical  termini  of  ingoing 
impressions  resulting  from  movements.  I  would  put  it  there- 
fore in  this  way : — 

1.  For  the  sake  of  physiological  consistency,  we  should  not 
call  a  cortical  centre  for  afferent  impressions  "  motor,"  any  more 
than  tee  should  call  the  cell  nuclei  on  tlie  sensory  side  of  a  spinal 
rejlex  arc  "  motor'*  In  each  case  they  give  birth  to  fibres  which 
convey  motor  impulses,  and  in  each  case  the  stimulation  of  such 
intemuncial  fibres  would  give  birth  to  definite  movements.* 

2.  Again,  the  retention  of  any  nomenclature  which  implies 
that  the  excitable  areas  in  the  cerebral  cortex  are  "  motor 
centres,"  tends  to  foster  false  physiological  and  psychological 
dot^trines  such  as  these : — 

'  \»  I  have  elsewhere  said  ('  The  Brain  aa  an  Orj^an  of  Mind,'  1880,  p.  585) : — 
•*  Tlie  plan  on  which  nerve  centres  generally  are  constnicted,  of  whatsoever  giude, 
mukcit  it  essential  tiiat  the  stimulus  which  awakens  the  activity  of  a  *  motor ' 
ganglion  or  centre  siiall  come  to  it  through  connecting  fibres  from  a '  sensory  ' 
gangUou,  centre,  or  knot  of  cells — that  is,  fmm  cells  which  stand  in  immediate 
relation  with  ingoing  fibres."  The  connecting  fibres  whicli  I  term  "  intemuncial" 
/«<•.  rit.^  p.  686),  Schiff  sfieaks  of  as  "kinesodic." 
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(a)  The  notion  that  we  have  in  the  sense  of  moYcment  to  <1o 
with  a  8o-calle<l  "  active  sense,'*  differing  altogether  in  kind 
from  other  nKxles  of  sensibility  ("  passive  senses  "),  seeing  that 
its  impressions  are  wrongly  imagined  to  be  ''concomitants  of 
the  outgoing  current." 

{h)  The  notion  that  "  mental  operations  in  the  last  analysis 
must  be  merely  the  subjective  side  of  sensory  and  motor  sub- 
strata ";  *  that  we  have  such  things  as  '*  motor  ideas  *' ;  that 
**  movement  and  sensation  arc  the  stuff  of  which  our  mental 
life  is  coroiH)Sod  " ;  or  that  *'  at  the  root  of  our  mental  life, 
everywhere  and  always,  there  are  movements."  '  If  the  activities 
of  real  motor  centres  are  simple  physiological  processes  (see 
p.  48)  devoid  in  themselves  of  all  psychical  accompaniments, 
then  the  first  phrase  is  an  altogether  erroneous  one ;  while  the 
subsequent  phrases  or  statements  are  equally  misleading,  since 
they  all  imply  that  motor  centres  have  such  psychical  accom- 
paniments, and  moreover  confound  them  with  the  only  real 
ideas  of  movement  which  we  possess,  viz.,  reviveil  kinaDsthetic 
impressions.  As  the  writer  has  elsewhere  said ' : — **  If  the 
various  impressions  which  go  to  make  up  the  kiniesthetio 
sense  are  all  of  them  (as  we  suppose)  real  *  ingoing '  impres- 
sions that  traverse  different  kinds  of  sensory  nerves,  the  mere 
difference  of  the  mode  or  occasion  on  which  they  are  excited 
should  not  loml  to  them  being  spoken  of  as  though  they  were 
mdicnlly  different  in  nature  from  other  sensory  impreMions. 
80  that  in  accordance  with  this  view,  the  dictum  '  mhU  ett  in 
ttUeUeetUf  quod  ncn  fuerit  priuB  in  tentu,*  loses  none  of  its  old 
force." 

It  must  not  be  supposed,  moreover,  that  the  evil  conse- 
quences of  the  ttl»ove-mentione<l  erroneous  notions  are  liniite<l 
to  the  spheres  eith(>r  of  physiology  or  psychology.  They  are 
far-reairhing  in  their  effects.  The  associated  doctrine,  that 
wonls  aro  rcviveil  in  thought  as  "motor  processes,"  tends,  in 
my  opinion,  to  throw  (x>nfusion  into  the  sphere  of  practical 
nicHlicinu  by  haui{K'ring    the   pro(>er    comprehension   of  tlio 

*  HnghllnKa-Jiirkinn,  in  •Clinlod  uml  rhjcioln|rk»l  Itcaiiudie*  00  the 
N«rv«NM  Hjnrtmu '  (rpprint).  1870,  p|>.  xx.-xxxTii. 

■  lUbot,  in  -Ia»  tnonn>moaU  et  lemr  tuporlMMo  |«gMiakigiqwi**  («B«nie 
jrfillotntiliiqttr.'  tkf^  |879). 

*  'TIm  Itmin  A«  an  Orgnti  of  Mind,*  ISSO,  p.  fig?. 
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^n^at  class  of  s|H  .(•h  tlefecta,  and  thereby,  na  1  have  attempted 
to  show  ilsrwluiv,  tends  tti  check  the  advance  of  our  knowledge 
of  fcrobral  localisation  in  that  direction.* 

For  all  the  re^isons  which  have  been  above  set  forth,  there- 
fore, it  seems  to  me  to  be  a  matter  of  extreme  importance  to 
riH'ognize,  that  the  excitable  areas  in  the  Roland  ic  and  mar- 
ginal regions  of  the  cortex  are  in  no  proper  sense  of  the  term 
**  motor  centres,"  and  that  the  evidence  at  present  in  our 
jH)ssession  makes  it  extremely  probable  that  they  are  termini 
for  kinaesthetic  impressions  derived  from  muscles,  so  that 
their  excitation  in  this  or  that  region  is  the  immediate 
precursor  of  this  or  that  kind  of  voluntary  movement. 


DISCUSSION. 


Dr.  Ferrier. 

Dr.  Bastian  has  gone  over  much  ground  where  it  is  unnecessary 
for  me  to  follow  him.  I  am,  however,  glad  to  bo  able  to  say,  that 
in  many  points  I  am  thoroughly  in  agreement  with  him,  and  in 
particular  in  all  that  relates  to  the  sense  of  movement  being 
dependent  on  centripetal  impressions,  and  not  on  "  outgoing " 
currents  as  contended  for  by  Bain,  Wundt,  and  others.  I  also 
admit  that  in  the  first  edition  of  my  work  on  the  '  Functions  of  the 
Brain,'  I  used  expressions  in  reference  to  the  subjective  aspect  of 
motor  substrata  which  appeared  inconsistent  with  the  views  I  had 
elsewhere  enunciated  on  this  topic ;  but  I  have  made  no  change  of 
front,  and  am  glad  that  in  the  second  edition  of  my  work  I  have 
succeeded  in  clearing  away  any  misconception  that  may  have 
existed  as  to  my  real  meaning,  which  is,  that  I  consider  that  the 
activity  of  motor  centres  and  motor  nerves  by  themselves  is 
entirely  outside  the  sphere  of  c 'nsciousness.  Their  activity  is 
revealed  in  consciousness  only  through  the  coincident  functioning 
of  sensory  nerves  and  centres.  But  I  must  join  issue  with  Dr. 
Bastian  on  almost  everything  else  that  he  has  said  in  reference  to 
the  nature  and  cortical  localization  of  the  "  so-called  *  muscular 
I  use  the  expression  "  so-called,"  because  I  think  it  U  a 
.ling  term.  What  is  merely  a  complex  assemblage  of  im- 
prtBsious  of  difTurent  categories,  has  no  claim  to  be  regarded  as  a 

*  Bee  p.  50. 
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nxth  WDM,  even  though  wo  admit  in  the  fullest  manner  that  tho 
■enaationa  connected  with  movement  and  muscular  atrain  greatly 
extend  the  range  of  our  appreciation  of  weights  and  reeiatancea, 
beyond  that  founded  on  mere  cutaneous  pressure. 

I  should  prefer  the  term  **  sense  of  movement,"  or  even  adopt 
Dr.  Bastian'H  term  **  kinaMthesis,"  if  I  might  do  so  without  adopt- 
ing the  meaning  ho  attaches  to  it.  The  sense  of  movement 
comprises  impressions  derived  from  the  skin,  fsNcie,  tendons,  joints 
and  muscles  themiielves,  conditioned  by  the  act  of  movement.  But 
the  muscular  fibre  itself  is  of  little  or  no  moment  in  this  relation  ; 
for  the  sense  of  movement  and  degree  of  strain  passively  com- 
municated to  a  limb,  may  remain,  to  all  intents  and  purposes, 
unimpaired,  when  the  muHrnlar  fibre,  motor  nerves,  and  anterior 
hums  of  the  spinal  cord  are  entirely  degenerated,  as  may  be  easily 
demonstrated  in  uny  incurable  case  of  anterior  ])oliomyelitis. 

I  entirely  demur  to  incIuHion  in  the  muscular  sense  any 
*'unfelt,"  or,  as  Dr.  Bastian  now  prefers  to  say,  "little  felt" 
impressions.  The  sense  of  movement  is  an  act  of  oonfcioua 
discrimination,  and  I  am  unable  to  understand  how  unfelt  im- 
pressions can  affect  the  sum  of  this  consciousness.  Unfelt 
impressions  are  necessary  for  co-ordination  of  movements,  but 
co-ordination  of  movement  and  sense  of  movement  are  two  tot^illy 
distinct  things.  As  a  rule,  the  sense  of  movement  accompanies  all 
movements,  but  we  may  have  defects  of  co-ordination  without 
defects  in  muscular  sense,  and  loss  of  muscular  sense  without 
inco-ordination. 

Illustrations  of  the  first  of  these  conditions  are  furnished 
plentifully  by  cases  of  locomotor  ataxy,  in  which  the  sense  of 
movenieut  is  retained  in  its  integrity  notwithstanding  the  most 
profound  disorders  of  oo-ordination.  Of  the  second  condition  we 
have  a  crucial  instance  in  the  well-known  case  of  Bemigius  LeuR, 
quoted  by  Dr.  Bastian  (p.  14).  Here  we  have  a  case  in  which, 
notwithstanding  absolute  cutaneous  ansMthesia  and  loss  of  all 
■eose  of  movement,  tlie  individual  was  able,  vrith  the  aid  ot  vision, 
to  co-ordinate  his  movements  with  pwfect  precision,  and  even 
without  tho  aid  of  viaion,  to  use  his  hands  with  a  very  fnir  degree 
of  aieadiness.  **  If  he  is  aaked  to  raise  his  foot  to  a  given  height 
while  hu  eyes  are  shut,  he  aooomplishaa  the  act  by  a  perfectly 
quiet  and  suitable  motion  "  (p.  15). 

Dr.  Bastian  n^rds  this  aa  an  exceptional  caae.  In  one  sense 
it  is  so,  but  it  is  to  my  mind  a  crucial  experiment  proving  that 
co-ordination  is  possible  in  the  entire  absence  of  any  ^enae  <^ 
novemont.  That  in  general  the  remo^al  of  the  sensationa 
•ooompanying  muacalar  action  (should  for  a  time  lead  to  marked 
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nncertainty  of  movement  ia  only  what  we  should  expect ;  but  the 
point  of  this  cane  is  the  demonstration,  that  they  are  not  essential 
to  accurate  co-ordination,  and  may  be  entirely  compensated  for  by 
visual  sensations  and  viHual  ideas  of  movement.  Again,  in 
hemianeesthesia,  whether  functional  or  organic,  there  may  be 
complete  abolition  of  all  kinds  of  sensibility,  cutaneous  as  well 
as  muscular,  with  complete  retention  of  motor  co-ordination.  The 
movements  of  the  hemiansesthetic  are  not  inco-ordinate  or  ataxic. 

I  confess  I  am  amazed  at  Dr.  BaKtian's  statement  (p.  19),  that 
in  hemiansBsthesia  "  there  is  generally  no  very  appreciable  loss  of 
♦  muscular  sense.'  "  I  have  myself  examined  several  cases  of  this 
kind,  and  I  have  read  of  many  more,  and  I  do  not  know  a  single 
observer,  with  the  exception  of  Dr.  Bastian,  who  has  ever  seen  a 
case  of  hemianaisthesia  in  which  muscular  sense  was  not  abolished, 
or  impaired  in  proportion  to  the  degree  of  the  anaesthesia  existent. 
If  Dr.  Bastian  is  right  in  regarding  mere  co-ordination  cf  movement 
as  proof  of  the  existence  of  muKCular  sense,  then  we  might  admit  his 
conclusion.  But  his  argument,  in  face  of  the  facts  mentioned,  is  a 
manifest  petitio  principii.  I  have  elsewhere  stated'  that  defects  in 
muscular  sense  are  usually  associated  with  defects  in  common  or 
tactile  sensibility,  and  that  I  am  not  aware  of  any  case  in  which 
there  has  been  loss  or  impairment  of  muscular  sense  without  coin- 
cident impairment  of  tactile  sensibility.  That  it  may  not  occur  I 
will  not  deny,  but  I  deny  that  it  has  been  satisfactorily  proved.  It 
is  stated  by  Brown-Sequard,  and  generally  accepted,  that  there  is 
loss  of  muscular  sense  on  the  limb  on  the  side  of  hemisection  of 
the  spinal  curd,  and  retention  of  this  sense  on  the  other  limb 
which  is  otherwise  entirely  devoid  of  sensibility.  I  find  that  the 
only  ground  fi>r  this  assertion  is  the  fact,  that  the  anaesthetic  limb 
is  directed  with  fair  precision  in  its  movements.  On  this  fact  the 
hypothesis  is  based,  that  the  muscular  sense  is  retained,  because 
it  is  believed  that  the  power  of  directing  movements  is  dependent 
on  the  muscular  sense — a  conclusion  which  I  hold  to  be  entirely 
without  foundation.  The  power  of  directing  movements  has  no 
necessary  connection  with  the  muscular  sense,  and  may  be 
perfectly  well  retained  when  there  is  not  a  vestige  of  any  sense 
of  movement.' 

In  proof  of  the  retention  of  muscular  sense,  in  spite  of  profound 
impairment  of  tactile  or  common  sensibility.  Dr.  Bastian  refers  to 
some  observations  by  Leyden  and  Bernhardt.  Leyden^  records 
two   cases   of  ataxy,   with    great  loss   of  tactile  sensibility,    ia 

•  '  The  Functions  of  the  Brain,'  »  oond  edition,  p.  64. 

*  See  "  HemiMclion  of  the  Spinal  Cord."    '  Brain,'  April  1881. 
'  Virohow'*  '  Aicbir,'  Bd.  47. 
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which  noverthclow  the  power  of  appreciating  diflerenoes  in  weight 
was  not  lost.  Bnt  ho  makes  the  very  important  statement,  that 
these  patients  conld  only  discriminate  between  Aeavy  weights. 
And  I  have  elsewhere  endeavoured  to  show,'  that  the  power  ol 
discrimination  in  these  oases  was  probably  dependent  on  the  degree 
of  general  bodily  strain,  altogether  apart  from  the  Hensibility  of 
the  limbs  thomselvos  to  which  the  heavy  weights  were  attached. 
Bemhardt'8  statomentH  do  not  differ  from  those  of  Leyden.  Such 
cases  lend  little  support  to  Dr.  Bastian's  views.  In  reference  to 
the  next  statement,  that  muscular  sense  may  be  lost  in  presence 
of  normal  tactile  or  common  sensibility,  I  must  say  that  I 
have  myself  never  seen  such  a  condition.  N<>r  has  Leyden.  In 
investigating  the  tactile  seuHibility  of  a  limb,  I  never  consider 
that  this  is  normal  unless  the  slightest  touch  is  clearly  perceived 
and  accurately  looaliecd.  Unless  this  is  distinctly  proved  and 
recorded,  I  refuse  to  accept  any  mere  assertion,  that  the  tactile 
sensibility  was  normal  in  any  case.  A  prick  of  a  pin  may  be  felt, 
or  a  pinch,  or  pressure,  when  there  is  profound  impairment 
of  tactile  sensibility  and  localisation  of  impressions,  notwith- 
standing. And  considering  the  groat  carelessness  which 
characterises  clinical  records  in  the  investigation  of  tactile 
sensibility,  I  decline  to  accept  statements  as  to  tactile  sensafaility 
being  normal,  unless  we  have  goo<l  reason  for  believing  that  it 
has  been  satisfactorily  investigated. 

Yet  1  find  that  Dr.  Bastian,  with  all  his  experience,  is  able  to 
adduce  only  two  cases,  both  hysterical,  in  support  of  his  assertion, 
that  muscular  sense  may  be  lost  apart  from  affection  of  tactile 
sensibility.  In  the  first  of  these  cases  (p.  23)  sensibility  wss  said 
to  have  boon  absolutely  intact.  In  the  second  (p.  24)  "sensation 
of  contact  and  of  temperature  preserved  ;  sensations  to  pain  obtuse 
and  aboliidied  in  places."  The  seoond  case  may  therefore  be 
eliminated,  and  all  that  remains  is  the  first. 

For  the  reasons  above  stated,  I  decline  to  accept  this  case  with- 
out further  confirmation.  As  there  was  no  post-mortem  examina- 
tion in  Zminer's  case  of  supposed  injury  to  the  Uolandic  area 
alluded  to  by  Dr.  Bastian  (p.  25),  it  is  useless  to  argue  about  the 
podtiun  and  extent  of  the  lesion,  though  it  certainly  ocmfirms  my 
statoment  of  the  intimate  relation  between  cutaneooa  and  mQaoolM> 
sontribility.  *•  Cutaneous  sensibili^  is  good  everywhere  excepting 
over  the  fingers.  .  .  .  The  hnowMge  of  Ihe  pimlim  of  tkefaigam  i$ 
impaired.**  The  knowledge  of  the  position  of  the  other  parts 
prosnmably  normal,  notwithstanding  their  paretic  condition. 

'  Tlic*FaBetloiMortlieBmiB,*sseoiMlcdiUoD,p.88S. 
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As  to  tho  cortical  localisation  of  the  so-called  mnfioular  sonso,  I 
hold  that  tho  centre  for  this  and  for  all  forms  of  tactile  and 
common  sensibility  is  the  falciform  lobe ;  and  that  there  is  no 
loss  or  impainuent  of  tactile  or  muscular  Konsibility  except  in 
connection  with  direct  or  indirect  affection  of  this  region,  or  of 
the  scuKory  tracts  of  tho  internal  capsule.  The  motor  centres  aro 
distinct  from  the  sensory  as  much  in  the  cerebral  cortex  as  in  the 
Kjiiiial  cord.  The  evidence  in  favour  of  the  motor  character  of  tho 
IJolanilic  zone  is  precisely  of  tho  same  nature  as  that  in  favour  of 
all  other  centres  and  tracts  termed  motor.  Excitation  causes 
moveinont,  and  destruction  causes  paralysis  of  movement,  and  of 
moremcnt  only.  Dr.  Bastian  objects  to  the  evidence  on  this  head 
drawn  from  experiments  on  the  lower  animals  only.  I  myself  have 
always  insisted  on  the  importance  of  clinical  investigation  in  all 
matters  relating  to  subjectivity,  and  I  am  quite  content  to  take 
Bastian  on  clinical  ground  alone.  I  have  seen  cases  of  cortical 
lesions  of  the  motor  zone — cases  of  aphasia — in  which  the  individuals 
have  been  able  to  indicate  with  the  left  arm  every  position 
passively  communicated  to  their  paral}8ed  right. 

Dr.  Bastian  has  att<-mpted — with,  in  my  opinion,  poor  success — 
to  extract  support  of  his  views  from  the  cnses  of  operation  for 
cerebral  tumour,  which  we  have  recently  had  in  Queen  Square. 
In  the  case  of  James  B.  (p.  27),  who  was  under  my  care,  there  was 
no  affection  of  sensation,  though  a  decided  degree  of  right 
hemiplegia,  before  the  operation.  The  operation  was  of  such  a 
nature  as  to  involve  the  gyrus  fomicatus  or  its  tracts.  Ilenco 
the  slight  amount  of  impairment  of  tactile  sensibility,  and  with  it  of 
tke  sense  of  position  of  the  fingers. 

In  Dr.  Jackson's  case  of  Thomas  W.  (p.  29)  there  was  still  clearer 
evidence  of  injury  of  the  sensory  tracts.  For  after  the  removal  of 
the  tumoxir  from  the  right  parietal  region,  which  resulted  in 
paralysis  of  the  left  arm  and  slight  paralysis  of  the  face,  thero 
was  tactile  anxsthesia  over  the  ushole  of  the  left  side  of  the  body.  Unless 
we  are  to  suppose,  therefore,  that  the  motor  centre  of  the  arm  is  not 
merely  the  '*  kinesthetic  "  centre  of  the  arm,  but  also  the  tactile 
centre  of  the  whole  of  that  side  of  the  body,  we  may  say  that 
beyond  all  doubt  in  this  case  the  sensory  tracts  of  the  internal 
capsule  were  injured,  which  they  might  readily  be  from  tho 
nature  of  the  disease,  and  the  deep  incision  necessary  to  remove  it. 

But  what  will  Dr.  Bastian  ^ay  to  the  following  case,  at  present 
under  my  care  in  the  hospital  ?  It  is  the  case  of  J.  H.,  who  in 
January  of  this  year  began  to  suffer  from  left-sided  convulsions, 
followed  by  hemiplegia,  dependent  on  corebial  tumour  affecting 
the  Kolandic  ssone  of  the  right  hemisphere.     At  the  time  of  ad- 
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nuMum  into  tbe  ho0|*iial  on  Sept.  22,  he  was  nsnally  in  a  semi- 
oomatow  condition,  but  occasionally  ho  woke  up  and  was  able  to 
anawer  qneationa.  From  the  notes  of  his  case  in  the  cUnioal 
record  I  extract  the  following : — 

**Mo9ement. — Canuot  move  the  left  arm  or  leg  at  alL  Faoe- 
paralytis  almost  complete,  at  lower  pail  on  left  side.  Angle  of 
mouth  moves  a  Utile  when  he  tries  to  show  his  teeth.  Can  close 
and  screw  up  his  left  eye  well.  Tongue  protruded  well,  but 
deviates  to  left  side. 

**  8en$atum. — Normal.  Patient  feels  a  touch  with  a  quill  readily 
over  both  sidts,  and  can  describe  where  the  stimulus  is  applies!. 
F^nfnl  sensation  also  normal.  Was  able  to  localise  sensation 
readily  and  accurately.     Muscular  sense  also  normal." 

On  September  23rd,  Mr.  Horsley,  at  my  request,  removed  the 
tumour.     This  had  a  diameter  of  nearly  three  inches,  and  occu- 
pied the  middle  of  the  Kolaudic  zone  and  invaded  the  cortex,  and 
subjacent  medullary  fil>roH,  to  a  considerable  depth. 
On  Septeml)er  24th,  the  clinical  record  reportu  as  follows : 
"  Patient  quiet,  perfectly  conscious.  .  .  . 

"  Left  leg  and  arm  remain  completely  paralysed ;  face  is  also 
paralysed,  but  not  quite  completely.  Sensation  practically  normal 
over  whole  of  left  side ;  though  sometimes  patient  refers  a  touch 
to  the  nearest  joint  above  the  part  stimulated,  e.g.  when  the  hand 
is  touched,  he  refers  to  the  wri^t ;  when  the  forearm,  to  the  elbow. 
This  iH  not  always  so,  as  sometimes  he  points  to  or  localiaes  quite 
correctly  the  part  touched.  Muscular  sense  good ;  he  can  de- 
scribe fairly  well  the  position  of  his  limbs. 

**  Sept.  25/A. — Condition  of  sensation  and  reflexea  the  same  as 
yesterday. 

**  SepL  26<A. — Condition  much  as  yesterday. 
**  SqfL  27IA. — Sensation  slightly  defective  on  face  and  arm  or 
left  aida,  and  perhaps  over  leg,  i.e.  that  patient  generally,  hot 
not  always,  feels  a  light  touch  with  the  feather  of  a  quill,  and  can 
often  looalijte  it  correctly ;  but  sometimes  refers  it  to  aome  oUwr 
•pot  near,  as  when  touched  on  the  back  of  a  finger,  he  thought  it 
waa  the  back  of  his  hand.    Mosoolar  sense  normal. 

*•  Sept,  28M.— Always  feels  a  touch,  but  does  not  looalise  it 
correctly.  Touches  on  all  fingers  of  left  hand  he  refers  to  the 
thumb :  on  the  back  of  the  hand  to  wri»t.  Bat  his  answers  vary, 
an«l  sometimes  he  appears  to  looalkte  oorreoUy.  On  face  and  leg 
tlie  localisation  is  mtually  aooorate.  Mnaonlar  senss  perfect  ss  to 
position,  but  when  a  finger  is  liont,  alihongh  he  aaya  it  is  so,  he 
uflen  does  not  reoogniss  which  finger  it  is. 
**  Sept,  29 A, — Uefers  touch  on  fingers  to  the  thumb,  as  he  did 
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jesterday.  On  face,  senttation  not  quite  as  accurate  as  on  right 
side.  Sometimes  he  does  not  perceive  a  veiy  light  touch  with 
the  feather  of  a  quill.  Over  leg  and  foot  sensation  is  normal. 
Ifuscular  sense  normal." 

After  this  date  the  patient  began  to  experience  some  pain  and 
tension  in  the  region  of  the  wound,  and  a  considerable  swelling 
ensued. 

On  October  6th  sensation,  cutaneous  and  muscular,  was  found  to 
be  considerably  impaired  over  the  whole  of  the  left  ude. 

The  patient  recovered  so  as  to  be  able  to  leave  the  hospital ; 
heroiplegic  on  the  left  side,  totally  as  regards  the  arm,  but 
l>artiMlly  only  as  regards  the  leg.  Some  degree  of  anaesthesia  to 
light  contact,  and  impaired  localisation  specially  on  arm  and  hand 
remained. 

The  facts  of  this  case  are  of  the  utmost  importance  in  reference 
to  the  question  before  us.  Here  we  have  a  case  demonstrably  of 
cortical  and  subcortical  disease  in  which,  with  the  most  complete 
par.ilysis  of  motion,  sensation,  cutaneous  and  muscular,  was  per- 
fectly normal.  Even  after  removal  of  the  disease,  at  a  time  when 
any  positive  disturbances  of  sent^tion  might  readily  have  been 
ascribed  to  general  perturbation  of  the  brain,  and  not  to  the  local 
lesion,  we  have  for  several  days  practically  perfect  retention  of 
cutaneous  and  muscular  sense. 

It  is  true  that,  later  on,  coincident  with  certain  morbid 
changes  which  showed  themselves  in  the  wound,  and  which  I 
at  the  time  ascribed  to  further  extension  (since  verified)  of  the 
original  lesion,  a  considerable  degree  of  anaesthesia  manifested 
itself  on  the  left  side.  But  this  might  well  be  from  implication 
of  the  sensory  tracts  of  the  internal  capsule  ;  and  the  fact  remains, 
that  an  enormous  amount  of  the  motor  area  of  the  right  hemi- 
sphere was  destroyed  without  in  any  appreciable  degree  impairing 
the  sense  of  movenient  of  the  limbs  entirely  paralys'3d  as  to 
motion.  This  I  hold  to  be  a  crucial  experiment,  which  absolutely 
knocks  the  ground  from  under  Dr.  Ba&tian's  feet. 

ITie  facts  which  I  have  bronght  forward  prove,  that  the  motor 
centres  are  motor  centres  in  precisely  the  (^ame  sense  as  other 
motor  centres.  Excitation  causf^  movement,  destruction  causes 
paralyhis  of  movement,  and  of  this  only.  Fuither,  when  these 
centres  are  destroyed,  degeneration  proceeds  in  the  pyramidal 
tracts,  precit>ely  as  it  does  in  the  motor  nerves  when  the  anterior 
horns  are  deotroyed.  If  Dr.  Bastian's  theory  of  these  centres  is 
correct — that  they  are  only  excito-motor  of  true  motor  centres  iu 
the  corpus  striatum  or  ftpinal  cord — then  the  pyramidal  tracts 
nmst  be  merely  afferent   or   intracentral.      But  inasmuch   as  he 
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ezpTOMly  admits  that  ihey  are  efibront  and  convoy  motor  impalaea, 
he  appears  to  me  to  admit  all  that  is  oharactoristio  of  the  activity 
of  motur  centres.  Just  as  the  activity  of  the  anterior  horns  of  the 
severed  spinal  cord  is  dif»])layed  in  renponM  to  ^timali  proceeding 
from  the  posterior  roots  and  horns,  so  the  motor  centres  of  the 
brain  are  thrown  into  activity  by  stimuli  proceeding  from  the 
f>enrory  centres — vitiual,  auditory,  tactile,  &o.  As  the  motor  nerves 
convey  stimuli  to  the  contractile  muscular  fibres,  so  the  pyramidal 
tracts  convey  inipulMOx  to  the  motor  apparatus — not  perhaps  directly 
to  the  niTisoular  fibre— but  to  the  neuro-muscular  mechanism  by 
which  actions  are  capable  of  being  effected.  As  I  have  elsewhere 
('The  Functions  of  the  Brain *^  discussed  at  some  length  the 
mechanism  of  volitional  niuvomentn,  the  basis  of  our  ideas  of  move* 
ment,  and  the  relations  of  the  motor  centres  to  these  and  to  motor 
acquisitions,  I  do  not  consider  it  necessary  to  discuss  theee  questions 
farther  on  the  present  occasion. 

Mr.  Sullt. 

Mr.  Sully  remarked  that  though  he  felt  the  force  of  the  facti 
and  arguments  in  favour  of  the  view,  that  the  muscular  sense  waa» 
on  its  physiological  side,  essentially  afferent,  he  could  not  accept 
thin  as  a  cumpleto  theory  of  the  subject.  Among  otlior  facts 
which  seemed  to  conflict  with  this  view  were  the  hallucinations 
that  were  known  to  follow  the  loss  of  a  limb.  When  in  ihma 
circumstances  a  patient  was  able  to  give  a  certain  dogne  of 
definiteuess  to  his  feeling  of  the  (imagined)  situation,  and 
movements  of  the  missing  memlicr,  this  appeared  to  point  to  the 
co-operation  of  the  efierent  nerve-process  as  a  &otor  in  the 
muscular  sense.  It  is  not  unlikely  that  the  so-called  mnaoolar 
sensations  are  highly  complex  psychical  phenomena,  in  which 
afferent  currents  play  a  prominent  part  in  giving  the  exact 
moaaare  of  direction,  rapidity,  and  distance  of  movement,  though 
an  essential,  and  perhaps  the  roost  characteristic  eloment,  is 
■applied  by  the  cfTuront  process  of  innervation  itaeL^ 

Dfu  Boss. 

Boforu  entering  on  the  general  discussion,  I  shall  endeavour 
in  a  few  words  to  explain  the  difficulty  started  by  Mr.  Sully, 
■o  as  to  bring  it  into  accord  with  the  theory,  that  the  ftenso  of 
mnsoular  movement  is  correlated  with  the  activity  uf  in-going 
and  not  of  out-gotng  oarrenta.  When  a  porsoD  suffering  fmm 
a  profound  degree  of  homiaMBstheaia,  aay  of  the  left  1>  "         Uo 
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body,  18  i»t«M-<t  to  move  his  arm,  he  makes  an  effort  to  comply 
with  the  request.  lie  ibiotra  that  ho  hxs  mado  the  eflfurt,  and 
hdievM  that  this  cffurt  has  beon  effective  in  moving  the  left  arm 
in  a  particular  direction.  If,  however,  the  pjitiont's  eyes  be  closed 
he  has  no  means  of  verifying  his  belief,  but  he  still  knows  that  he 
has  m&Ae  the  effort.  But,  as  has  been  first  pointed  out  by  Dr. 
Ferrier,  the  sense  of  effort  consists  chiefly  of  the  feelings  which 
accompany  that  closure  of  the  glottis  and  arrest  of  respiration 
which  is  neoessary  to  give  fixity  to  the  muscles  which  find  their 
origin  in  the  bones  of  the  trunk.  Now  the  muscles  of  respiration 
are  bilaterally  associated,  and  the  activity  of  the  one  hemisphere — 
the  right  in  the  supposed  case — sets  in  motion  the  muscles  of  both 
sides,  and  the  sense  of  having  made  an  effort  would  be  awakened 
by  currents  passing  inwards  along  the  centnpetal  nerves  of  the 
right  or  healthy  respiratory  muscles  and  of  the  right  side  of  the 
glottis.  That  thi^  theory  affords  a  better  explanation  of  the  facts 
than  the  one  which  seems  to  be  favoure<I  by  Mr.  Sully,  viz.  that 
the  sense  of  effort  is  oorrelnted  with  the  out-going  stream,  is  much 
strengthened  by  the  case  of  hysterical  anaesthesia  quoted  by  Dr. 
Bastian  on  page  16,  from  Duchenne  and  Briquet.  "If,"  say  the 
authors,  "  after  having  made  her  squeeze  the  hand,  one  prevents 
her  seeing  it,  and  tells  her  to  cease  all  effort,  one  feels  that  the 
contraction  of  the  flexors  continues,  and  it  is  necetisary  to  employ 
considerable  force  to  open  her  hand."  It  will  be  generally  admitted 
that  the  pei-sifetent  contraction  of  the  flexors  in  this  experiment 
was  caused  by  a  continuous  outflow  of  energy  from  the  cortex,  and 
}  et  the  patient  remained  quite  unconscious  of  making  any  kind  of 
muscular  effort. 

Most  of  the  questions  under  discussion  to-night  are  questions  of 
interpretation  and  not  of  fact,  but  there  is  one  issue  between  Dr. 
Bastian  and  Dr.  Ferrier  which  is  one  of  fact  and  not  of  interpreta- 
tion. Dr.  Bahtian  says  ttiat  in  hysterical  hemiansesthesia  the 
muscular  sense  is  almost  always  preserved,  while  Dr.  Ferrier  asserts 
strongly  that  it  is  lost.  I  must  myself  plead  guilty  to  having 
stated,  in  more  than  one  publication,  that  in  such  cases  the 
muscular  sense  is  lost,  but  I  have  in  recent  years  observed  many 
cases  in  which  it  was  preserved.  A  few  years  tigo  I  had  a 
patient  under  me  who  had  had  an  attack  of  left-sided  hemiplegia, 
in  which  the  leg  was  more  paralysed  than  the  arm,  and  as  usual 
in  such  cases  the  motor  paralysis  was  accompanied  by  hemianses- 
thcsia.  In  this  case  it  may  be  presumed  that  the  i^ymptoms 
were  caused  by  a  lesion,  probably  a  heemorrhagio  focus  in  the 
lenticular  nuckiis  and  implicating  the  posterior  part  of  the 
internal   capsule.      When   a  book    was    placed    in    this    patient's 
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hand  she  held  it  quite  well  so  long  as  her  eyes  were  fixed  npon 
it,  but  on  her  attention  being  diverted  by  getting  her  to  put 
out  her  tongue,  the  grasp  immediately  relaxed  and  the  bouk 
fell,  bnt  the  patient  continued  to  hold  out  her  hand  horizontally  as 
if  she  were  still  supporting  the  book.  In  her  case  the  muscular 
sense  was  lost.  I  have  tried  thin  simple  experiment  in  uvmv 
cason  of  hysterical  hemianeesthesia  since  thiti  patient  was  umltr 
observation,  but  have  not  met  with  one  who  dropped  a  book  or 
other  weight  from  the  anfCRthetic  hand  on  the  eyes  being  closed. 
It  seema  to  me,  therefore,  that  in  most  oases  of  hysterical  hemi- 
annstheaia  the  muscular  sense  is  retained,  although  I  have  no  doubt 
that  it  may  be  loMt  in  aggravated  oases.  But  if  the  muscular  sense 
is  lost  in  any  case  of  hemianeesthesia  without  this  loss  being 
aooompanieil  by  a  oomsponding  degree  of  motor  paralysis,  the 
argument  which  Dr.  Ferrier  has  founded  upon  the  fact  is  ax  valid 
as  if  this  sense  were  lo^t  in  all  oases  of  t)ie  kind.  In  carrying  on 
a  discussion  npon  any  controverted  subject,  the  upholders  of  a 
certain  t'leory  ought  to  adduce  ailments  the  ralidity  of  which 
will  be  acknowledged  by  their  opponentx,  and  it  must  be  ac- 
knowledged thut  although  Dr.  Ferrier's  argument  carries  convic- 
tion to  my  mind  and  to  the  minds  of  those  who  accept  his  theory 
of  psycho-mot«»r  action,  yet  it  is  not  likely  to  be  equally  convincing 
to  those  who  reject  his  theory.  It  is  still  open  to  Dr.  Bastian  to 
rt  ply,  and  indeed  he  does  reply,  that  although  it  be  granted  that 
the  muscular  sense  is  sometimes  lost  in  the  absence  of  mottr 
paralysis,  yet  this  loss  is  caused  by  injury  of  the  centripetal  oon- 
duoting  paths  and  not  by  destruction  of  the  kinaesthetio  centre 
itself.  When  the  centre  itself  is  destroyed,  it  causes,  aooording  to 
Dr.  Bastian's  Uieory,  an  equal  d^pnee  of  motor  paralysis  and  of  loss 
of  the  muscular  sense.  I  repeat  that  I  do  not  agree  with  Dr. 
Bastian,  but  I  fear  no  ovidenoo  which  I  can  adduce  in  reference  to 
this  point  will  suffice  to  drive  Dr.  Bastian  from  the  positioo  which 
he  has  oocupiod,  and  oam|>el  him  to  agree  with  our  views. 

It  is  a  trite  remark,  at  least  since  the  days  of  Locke,  that  mottt 
of  men's  disputations  arise  fixtra  the  use  of  ambiguous  terma,  and 
certainly  the  terminology  adopted  by  Dr.  Bastian  seems  to  me  to 
favour  every  speoies  of  fallHcy  and  confusion.  Take,  for  example, 
his  nomenclature  of  animal  movements,  which  ho  divide**  into  five 
diiBses,  ris.  (1)  reflex  or  antomntio,  (2)  secondary-antomatio, 
(3)  inatiiiotive,  (4)  ideo-motor,  and  (5)  Tolitional.  In  this  classifi- 
oation,  reflex  and  automatio  are  used  as  synonyms  fur  the  same 
kind  of  movement.  Here,  then,  there  is  a  merging  together  of 
two  valoaUe  terms,  one  of  whioh  is  well  adajtted  to  expre«  the 
kind  of  movement  indicated,  while  the  other  ought  to  be  reserved 
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for  sotno  other  kiiul  of  inovi'tnont.  It  is  pos  iblo  that  no  great 
oonfusiun  might  result  if  those  words  were  alwa^'s  consiateiitly 
used  as  synonyms  for  the  same  kind  of  action,  but  they  are  not. 
The  element  of  confusion  arises  chiefly  through  the  use  of  the  term 
Mecondarif-automattc.  Dr.  Bastian  argues  that  voluntary  movements 
tend  by  frequent  repetition  to  become  first  idoo-motor  and  then 
secondary-automatic,  but  whether  or  not  ho  makes  any  ditstinction 
even  of  degree  between  the  movements  indicated  by  the  two  last 
terms  is  not  voiy  clear.  Now  if  a  voluntary  movement  may  by 
fie<}uent  repetition  become  necondary  auton\atic,  and  if  automatic 
and  reflex  are  merely  synonymous  terms  for  the  same  kind  of 
movement,  it  is  clear  that,  in  his  opinion,  a  voluntary  movement 
may  by  frequent  i-epotition,  become  reflex.  This  view  I  should 
m<»8t  strenuously  opjiose.  I  do  not  believe  that  any  amount  of 
repetition  tends  to  convert  a  movement  which  was  once  voluntary 
into  a  reflex  action  either  in  the  individual  or  the  race.  But  the 
confusion  which  arises  from  the  impioi)or  use  of  such  terms  as 
ictiex,  automatic,  and  secondary-automatic  is  small  and  unimportant 
as  compared  with  that  which  mu>t  follow  tlie  indiscriminate  use 
of  such  terms  as  instinctive  motor,  ideo-motor,  volitional  motor, 
and  otber  compounds  of  metaphysical  and  physical  ideas  of  the 
same  class.  Surely  the  psychology  of  the  prasent  day  has  out- 
grown the  employment  of  such  unscientific  terms  as  these. 

It  seems  to  mo  that  the  term  "  impressive  "  is  also  used  by  Dr. 
Bastian  in  a  very  unguarded  manner.  He  employs  it  at  times  to 
indicate  the  physical  changes  set  up  in  the  peripheral  ends  of 
certain  nerves  by  muscular  contractions,  and  at  another  time  as  a 
name  for  the  sensations  which  accompany  the  movements  caused 
by  muscular  contraction.  This  is  by  no  means  an  unimportant 
objection.  It  is  by  a  similar  ambiguous  use  of  the  word  "  sensi- 
bility '*  that  the  late  Mr.  G.  H.  Lewes  came  to  the  conclusion,  that 
the  spinal  cord  possesses  consciousness.  The  term  sensibility  was 
used  at  one  time  by  Mr.  Iiowes  as  a  generic  name  for  the  elemen- 
tary feelings  of  the  mind,  and  at  another  time  as  synonymous  with 
nerve  irritability.  He  found  nj  difficulty  in  proving  thit  the 
spinal  cord  is  possessed  of  sensibility  in  the  sense  of  nerve  irri- 
tability, and  from  this  ho  inferred  that  it  possesses  sensibility  in 
the  sense  of  feeling,  from  which  the  conclusion  inevitably  followed 
that  the  spinal  coid  is  endowed  with  conscioosnees.  The  example 
of  Mr.  Lewes  shows  that,  in  passing  from  the  molecular  move- 
ment of  nerve  centres  to  the  phenomena  of  the  mind,  it  behoves 
psycliologists  to  tread  with  cautious  steps,  but  I  have  no  hesi- 
tation in  saying  that  Dr.  Bastian 's  tread  in  this  domain  is  not 
characterised  by  that  care   and   caution  which   his  eminence   as 
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m  writor  and  thinkor  on  psychological  subjects  might  lead  ns  to 
expect. 

Iniiteafi  of  the  complex  classification  of  animal  movements 
adopte<l  by  Dr.  Bastian,  I  should  propose  to  divide  thorn  into  reflex, 
psychical,  and  automatic,  this  division  to  be  made  simply  from  the 
character  of  the  movements  themselves,  and  without  reference  to 
the  nature  of  the  neuro-muscular  mechaniums  Viy  which  the  move- 
ments are  regulated  and  produced.  A  reflex  action  is  an  adjustment 
of  the  body  to  a  pretent  impression.  If  the  palm  of  the  hand  of  a 
penon  in  profound  sleep  be  touched  by  a  feather,  the  fingers  close 
over  the  feHther,  and  if  the  sole  of  the  foot  is  so  touched  it  is  drawn 
away ;  but  in  both  examples  the  adjustment  is  to  a  present 
impression.  A  ptyehical  action  is  one  in  which  a  present  impreesioii 
calls  forth  an  adjustment  of  the  body  to  an  anticipated  impression. 
If  the  word  anticipated  be  objected  to  as  implying  oonsoioosness 
which  is  not  an  aooompAniinent  of  every  psychical  action,  it  may 
bo  said  that  the  present  impression  evokes  an  adJTistment  to* 
future  impression.  Of  psychical  actions  there  are  two  chief 
varieties:  the  one  is  general,  or  freqtiontly  repeated  in  the 
experience  of  the  race  and  individual,  and  it  is  effected  in  the 
absence  of  consciousness ;  the  other  is  Rpecial,  or  rarely  repeated  in 
the  experience  of  the  race  and  the  individual,  and  is  aooompanied 
by  the  highest  degree  of  consciousness  called  attention.  Between 
the  m««t  general  and  the  most  special  psychical  actions  there  is 
every  degree  of  generality,  and  these  different  degrees  are 
accompanied  by  corresponding  degrees  of  consoionsnesB.  It  also 
follows  that  actions  which  are  special  and  attended  by  a  high 
d^ree  of  oonsoionsness  in  certain  races  and  in  children  become,  bj 
frequent  repetition,  general  in  other  races  and  in  aduha,  and  are 
then  attondtni  by  little  or  no  consciousness.  As  an  example  of  • 
psychical  action  I  may  adduce  my  own  action  in  stretching  out  mj 
band  to  gratp  that  book  on  the  table.  A  patch  of  colour  reflected 
from  the  book  falls  on  the  back  of  my  eye — that  is  the  present 
impression.  I  stretch  out  my  hand,  not  to  reach  the  patch  of 
colour  or  the  present  impression,  but  fully  expecting  that  I  shall 
exparienco  certain  tactual  feelings,  and  feelings  of  resistance  and 
weight — these  being  the  anticipated  or  future  impressions.  An 
mOeimatie  action  is  exceedingly  difficult  to  define.  Taking  the 
literal  meaning  of  the  word,  it  onght  to  imply  an  aoti<m  which  is 
■alf-ev.ilved  or  spooianecras.  Some  physiologists  beUeve  that  the 
respiratory  movements  are  regulated  by  a  centre  in  the  mednlla 
oblongata,  which  by  its  own  spontaneous  activi^  sends  oat  rhythm- 
ioal  impnlaes  to  the  musdee  withoot  itself  being  infloetwed  hj 
impulses  reoeived  through  oentripetal  nerves.    Did  such  an  action 
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M  this  exist  it  would  be  justly  entitled  to  be  called  automatio,  but 
the  balanoe  of  evidence  seems  now  to  turn  in  favour  of  the  opinion 
that  the  respiratory  movements  are  regtilated  by  a  reflex  mechanism, 
and  phyxiologista  doubt  whether  an  automatic  movement  in  the 
narrow  sonso  just  indicated  anywhere  exists  in  the  body.  ITie 
term  automatic  is  often  used  to  designate  a  self-adjusting 
mechanism,  but  every  action  of  the  body  results  from  8uch  a 
mechanism.  It  must,  however,  be  admitted  that  the  actions  which 
I  have  aamed  special  ps}  chical  actions  are  regulated  by  nervous 
meclianisms  which  are  only  imperfectly  organised,  while  the 
general  psychical  actions  are  regulated  by  fully  organised  nervous 
mechanisms,  and  the  term  automatic  is  frequently  applied,  and  not 
altogether  unjustly,  to  the  latter  of  these  two.  At  the  same  time 
I  much  prefer  to  dispense  with  the  word  automatic  in  this  connec- 
tion, and  to  use  the  word  general  or  unconscious  psychical  actiuns 
in  contradistinction  to  the  special  or  conscious  {psychical  actions, 
and  1  should  reserve  the  term  automatic  to  another  kind  of  action 
altogether.  The  delicate  adjustment  by  which  a  certain  attitude 
of  the  body  is  maintained  in  changing  circumstances  might  very 
appropriately  be  named  an  automatic  action.  The  maintenance  of 
the  erect  attitude  on  board  of  a  ship  tossed  by  the  waves  is  a  good 
example  of  the  kind  of  action  under  consideration.  The  delicate 
bodily  adjustments  which  are  necessary  to  maintain  this  attitude 
cannot  be  regarded  as  being  either  reflex  or  psychical  in  character, 
and  consequently  the  first  of  these  adjustments  ought  to  be 
differentiated  from  the  last  two  by  having  a  distinct  name 
assigned  to  it,  and  the  word  automatic  is  well  adapted  for  the 
purpose.  In  any  ca.se  I  object  in  the  most  empliatic  manner 
to  the  word  automatic  being  used  now  as  synonymous  with  reflex, 
and  again  as  indicating  an  unconscious  psychical  action.  Used 
in  this  loose  manner  it  is  hardly  possible  to  imagine  a  word 
more  calculated  to  introduce  confusion  into  the  intricate  question 
which  is  before  us  for  discussion  to-night.  Dr.  Bastian  may 
legitimately  reject  my  buggested  use  of  the(>e  words,  and  it  is  open 
for  him  to  define  his  terms  in  hi^  own  way,  if  only  he  is  afterwards 
consistent  with  his  own  definitions ;  but  it  is  not  open  to  him  to  use 
wonls  in  several  sensea  without  mHking  any  attempt  at  a  strict 
limitation  of  them.  If  all  of  us  here  to-night  would  but  come 
t«>  an  agreement  with  regard  to  the  meaning  of  our  terms  it 
appears  to  me  that  the  differences  in  our  opinions  would  be  found 
to  be  exceedingly  sl»-nder,  and  such  as  might  be  put  irito  the 
proverbial  nutshell. 

Every   one    will   admit   that   the    nervotis   niechani.vms   which 
I.  .nilaf.-    iisvrliiral  uctious  mubt    )>osscss   centrilugul   as    well   as 
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centripetal  oondncting  pathx,  and  oentre*  which  are  in  relatimi 
with  the  former  aa  well  as  centres  in  relation  with  the  latter. 
The  main  question  which  divides  ns,  or  at  any  rate  which  divides 
Dr.  Baxtian  from  Dr.  Ferris  r,  is  the  point  at  which  the  centripetal 
conducting  paths  and  centres  cease  and  the  centrifugal  centres  and 
paths  begin.  Most  of  us  will  at  once  say  that  this  point  is  to  be 
found  in  the  large  caudate  pyramidal  cells  rtf  the  third  layer  up 
the  cortex.  Now  if  Dr.  Bastian  says  that  ho  will  not  accept  this 
view  it  may  bo  difficult  to  find  an  argument  that  will  convince 
him.  I  will,  however,  address  to  him  one  argument  which  has 
gicat  influence  with  myself,  in  the  hope  that  it  may  have  some 
effect  u|K>n  him  also.  Dr.  Bastian  will  admit  that  the  molecular 
activity  of  the  sensory  centres  is  always  correlated  with  feeling 
or  states  of  consciousness,  and  he  may  possibly  acknowledge 
that  oonsciousne^  is  correlated  with  the  activity  of  cells  snd 
fibres  which  are  not  yet  fully  organised,  or,  as  Dr.  Hughlings- 
Jaokson  has  exprcMsed  it,  with  the  activity  of  centres  which  are 
**  now  organising."  But  the  large  pyramidal  cells  of  the  cortex, 
with  thoir  numerous  connections  and  axis-cylinder  process,  are 
already  fully  organised,  and  [  cannot  imagine  that  the  activity  of 
these  cella  can  be  correlated  in  any  degree  with  oonscionsnees, 
and  if  not,  these  cells  cannot  be  regarded  as  forming  part  of 
sensory  centres.  Whether  this  argument  will  or  will  not  have 
any  weight  with  Dr.  Bastian  I  cannot  tell,  but  I  myself  attach  so 
much  importance  to  it  that  were  I  compelled  to  abandon  this 
position  I  should  feel  obliged  to  give  up  almost  every  idea  I  have 
formed  of  nervous  action,  and  would  have  to  begin  the  work  of 
reconstruction  over  again.  I  think  this  argument  ought  to  have 
considerable  weight  with  our  President,  and  were  he  to  give  it 
full  consideration  I  believe  it  would  force  him  to  give  up  the 
theory,  that  the  consciuusnees  of  musoalar  effort  is  correlated  with 
the  utream  of  out-going  energy. 

But  although  the  presence  of  large  pyramidal  cells  gives 
character  to  the  parieto-frontal  area  of  the  cortex,  yet  it  must  be 
temembered  that  in  the  outer  layers  of  the  cortex  in  this  area  the 
cells  are  small  and  are  either  destitute  of  processes  or  the  prooeasea 
are  only  indeKnitely  ormnected  with  one  another;  in  other  words 
tlie  cells  are  but  (ktrtially  organised,  and  consequently  the  activity 
of  these  cells  is  likely  to  be  correlated  with  some  form  of  feeling. 
It  is  therefore  possible,  I  might  even  say  probable,  that  the  cortex 
of  the  iMiriet4>-fnintal  area  possesses  sensory  as  well  as  motor 
functions,  and  although  we  find  it  extremely  convenient  to  upeak 
of  this  area  as  the  motor  part  of  the  oortex,  yet  this  form  of 
exproMUuu   in  more  practically  uceful  tlian  theoretically  jnat.     I 
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feel  myself  wholly  unable  to  paw  any  opiniou  upon  the  question, 

wlM'ther  or  not  the  cortical  centres  of  muscular  sense  are  more 
liki'ly  to  bo  situated  along  with  thn  tactile  centres  in  the  falci- 
form lobule  or  in  the  superficial  layers  of  the  so-oalled  motor  area. 
I  at  least  give  my  unhesitating  adhesion  to  Dr.  Bastian's  opinion, 
when  he  says  that  the  kin%.stbetic  centre  is  the  last  centre  which 
muHt  be  excited  anterior  to  the  movement  in  any  psychical  action. 
Thu  book  which  lies  on  the  table  there  reflects  certain  rays  of 
light  on  my  eyes,  but  my  mind  instantly  conceives  the  cause  of 
the  colour  I  perceive  to  be  an  object  possessing  certain  dimeitsions 
and  weight,  and  if  I  stretch  out  my  hand  to  seize  the  book  I  do 
not  expect  to  lay  hold  of  the  colour,  but  of  something  which  will 
offer  a  certain  resistance  to  my  grasp,  and  require  a  certain  effort 
to  raise  it  from  the  table,  and  the^«  ideas  of  resistance  and  effort 
are  the  correlatives  of  the  activity  of  my  kimesthetic  centres. 
The  order  of  excitation  in  the  psychical  act  of  raising  the  book  has 
therefore  been  visual  conducting  path  and  centre,  kinaesthetic  centre, 
motor  centre  conducting  paths  and  muscles ;  while  on  the  action 
being  completed  there  is  a  final  excitation  of  the  connected 
kinsQsthetic  conducting  paths  and  centre  wliich  is  the  correlative 
of  the  consciousness  of  the  effort  put  forth  in  effecting  the  move- 
ment. Dr.  Bastian  would  say  that  the  kinsesthetic  centre  and 
the  cortical  motor  centre  are  identical,  but  for  the  reasons 
already  given  I  cannot  assent  to  this  proposition.  I  think  it, 
however,  quite  likely  that  the  kin^esthetic  and  motor  centres 
coincide,  in  so  far  as  that  the  former  are  situated  in  the  two  outer 
and  the  latter  in  the  third  layer  of  the  cortical  cells  of  the  parieto- 
frontal area  of  the  cortex.  My  mind  is  quite  open  to  accept  this 
opinion  or  the  one  which  seems  to  be  favoured  by  Dr.  Ferrier, 
viz.,  that  the  kina^sthetic  centres  are  situated  along  with  the 
centres  for  all  forms  of  cutaneous  sensibility  in  the  falciform  lobule, 
and  I  await  further  experiments  and  observations  to  determine 
the  question 

Sir  Jjlmes  Crichtos-Browsb. 

If  Wundt's  notion  and  that  of  Bain  as  to  the  sense  of  effort  is  to 
be  abandoned,  or  if  that  sense  is  to  be  reduced  from  a  feeling  of 
the  energising  of  motor  centres  to  a  feeling  acoompai*ying  the 
reception  of  centripetal  impres.Mons  generated  by  the  act  of 
muiMmlar  contraction,  and  especially  by  contraction  of  the  respira- 
tory muscles,  I  should  be  glad  to  have  an  explanation  of  the 
sense  of  fatigue,  in  consonance  with  the  new  hypothesis  and 
covering  ascertained  fac's.     The  sense  of  fatigpie  is  certainly  not 
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dependent  on  ontaneons  aeniiibility,  and  it  is  eomething  altogether 
difforoDt  from  the  mnaooUur  aeniiibility  experienced  on  galranlaa- 
tion  of  the  mnades.  True,  it  may  be  argued,  that  the  aenee  of 
fatigue  ia  attributable  to  impreeeions  made  on  sensory  end-organs 
in  the  muscles,  by  carbonic  and  saroo-lactic  acids  and  other  waste 
products,  which  accumulate  during  exercise,  but  it  is  to  be  noted 
that  it  may  be  felt  acutely,  an  in  cases  of  neurasthenia,  when  the 
musdes  are  well  nouriithed  and  have  been  long  at  rest,  and  when, 
consequently,  they  cannot  be  overcharged  with  metabolic  dffmt. 
It  has  always  seemed  to  me  that  the  sense  of  fatigue,  which  is 
expressed,  be  it  remembered,  in  an  indispoHition  for  mental  as  well 
as  for  bodily  exertion,  is  a  modification  of  the  feeling  of  expended 
energy,  dependent  on  an  exhausted  state  of  the  motor  centres 
akin  to  what  we  find  after  an  epileptic  fit.  It  has  »eemed  to  me 
that  the  opposite  condition  to  fatigue,  that  of  muscular  iftloM 
ness  or  fidgets,  the  hetoin  d'agir,  that  keen  appetite  for  moioalar 
activity,  which  is  revealed  by  caged  wild  animals  when  they  pace 
up  and  down  for  hours  tt^ther,  which  is  seen  in  the  exuberant 
activity  of  the  young,  and  which  all  of  us  have  experienced,  more 
or  less,  after  periods  of  repose  or  enforced  idleness,  is  dependent  on 
a  surcharged  or  excitable  state  of  the  same  centres.  Again,  of 
course  it  might  be  argued  that  fidj;ets  are  to  be  ascribed  to  sensory 
impressions  derived  from  highly  nourished  and  oxygenated 
muscles  iu  a  state  of  rest,  but  again  I  would  point  that  we  baye 
these  fidgets,  or  spontaneous  outpourings  of  ebullient  energy,  in 
their  must  marked  and  persistent  form,  in  the  incipient  stages  of 
mania,  when  the  muscles  have  already  been  over-nsed  and  are 
wasting  rapidly,  and  so  cannot  be  highly  nourished  or  oxygenated 
or  in  a  condition  to  originate  a  craving  for  further  action  which 
under  such  circumstances  I  should  be  disposed  to  trace  to  an 
erithiomic  state  of  the  cerebral  motor-centres.  The  feeling  of 
neosHity  for  muMcular  exercise,  which  arises  periodicsUy  or  under 
special  cironmstances,  seems  to  have  no  connexion  with  any 
antecedent  sensation  or  emotion,  or  with  any  stimulus  extrsneooa 
to  the  motor  centres  themselves.  I  am  aware  that  other  ex- 
planation  of  fatigue  and  fidgets  may  be  advanced.  The  late 
Profsisor  Layoook,  for  example,  used  to  maintain,  that  they  ate 
doe  to  the  direct  recognition  by  certain  nerve  oentraa  of  the 
varying  oompoaition  of  the  blood  droolating  through  them ;  Imt 
the  explanation  which  seems  beat  to  cover  all  the  &ota  and  is 
altogether  moat  feasible,  is  that  which  connects  them  with 
(Vanotional  cliangos  iu  the  cerebral  motor  centres.  Bat  even  if 
another  explanation—  a  sensory  one— of  fatigue  and  fidgets  were 
clearly  establiiihiMl,   I  should  not  on  that  account  give  up  the 
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of  effort  and  motor  ideas  as  opposed  to  ideas  of  movement, 
for  I  cannot  divest  myself  of  the  belief  that  as  we  have  perception 
at  the  end  of  the  ingoing  currents,  we  must  have  apprehension  at 
the  b^inning  of  the  outgoing  currents.  Perception  is  not  the 
"  be  all  and  end  all,"  and  to  relegate  our  whole  thought-material 
to  sensory  centres,  for  that  is  what  it  comes  to,  according  to 
Ferrier'a  roost  recent  theory— is  to  degrade  a  large  region  of  the 
cerebrum  from  its  high  estate,  and  leave  it  a  mere  superfluouH 
iutruaion  in  the  brain  mass.  Professor  James  of  Harvard,  who  is 
quoted  by  Ferrier  and  Bastian,  has  analysed  a  voluntary  act  or 
movement  into  four  elements.  1.  The  preliminary  idea  of  the  end. 
2.  Tiie  fiat.  3.  The  muscular  contraction.  4.  The  end  felt  as 
actually  accomplished.  Now  of  these  four  elements  only  one,  the 
fiat,  can,  according  to  Professor  James  and  those  who  think  with 
him,  be  in  any  way  oonnected  with  or  dependent  on  cerebral  motor 
centres.  The  preliminary  idea  is  sensory,  the  contraction  is 
maaonlar,  and  the  recognition  of  the  effect  of  the  contraction  is 
sensory.  But  the  fiat,  if  it  be  further  analysed,  resolves  itself  very 
much  into  a  balance  of  motives  or  the  balance  between  two  groups 
of  sensory  impressions,  and  all  that  is  left  for  these  large  and 
important  motor  centres  in  the  brain,  with  their  special  structure, 
is  a  mere  motor  impulse.  But  a  motor  impulse  can  be  got  from 
a  reflex  centre  in  the  cord,  and  it  would  appear  therefore  that  the 
Urge  area  of  the  hemispheres  corresponding  with  the  motor  centres, 
is — if  it  has  no  part  to  play  in  ideation — redundant  or  superfluous, 
or  has  at  least  a  very  humble  office  to  perform.  On  principles  of 
physiological  economy  I  cannot  accept  this.  A  more  minute  analysis 
of  a  voluntary  act  or  movement  than  that  offered  by  Professor 
James  is,  I  think,  necessary.  We  must  analyse  the  preliminary  idea 
and  find  in  that  sensory  and  motor  factors,  a  reproduction  of  ideal 
movements  as  well  as  of  ideal  sensations.  We  must  analyse  the  fiat 
and  discover  there  not  merely  a  haphazard  motor  impulse,  but  a  nice 
adjustment  of  means  to  the  end  to  be  attained.  We  must  analyse 
the  contraction,  and  distinguish  in  it  the  latent  period,  shortening 
relaxation,  electrical,  chemical,  and  thermal  changes.  We  must 
analyse  the  end  felt  as  accomplished,  and  recognise  in  it  an 
appreciation  of  the  centric  changes  which  have  succeeded  to  the 
voluntary  movements,  as  well  as  of  peripheral  changes  in  joints, 
skin  and  muscles.  And  then,  having  completed  our  analysis,  we 
must  synthetically  recombine  all  our  elements  and  lift  them  into 
the  higher  medium  of  the  unity  of  consciousness.  If  I  might  be 
permitted  to  do  so,  I  would  take  my  friend  Professor  Ferrier, 
engaged  in  the  performance  of  one  of  his  own  ex))eriments,  as  a 
rough  illustration  or  rather  as  a  working  model  of  a  voluntary  act. 
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He  ■tontla  with  tho  eleotrodea  in  hu  hands,  and  the  anmtbetiaed 
nionkoy  with  its  motor  centres,  or  rather  with  its  Rolaadio  are* 
exposed,  lies  on  the  table  before  him.  With  that  power  of 
prediction  which  is  the  tme  test  alike  of  science  and  Tolition,  he 
says,  **  I  will  cause  the  animal  to  clench  it«  right  fist."  'lliat  is 
the  preliminary  idea,  and  if  wo  examine  the  form  of  words  in 
which  it  is  embodied,  we  shall  be  able  to  satisfy  onrselyes  that  it 
is  a  complex  proposition,  Involving,  like  every  predicate,  sensory  and 
motor  idoaN—  the  revival,  not  only  of  impressions,  but  of  {iroceMea, 
implying  not  only  observation  but  the  knowledge  of  power  Well, 
whut  is  tho  U'.xt  step  that  the  Professor  takes?  Why,  he  applies 
the  eleotrodoe  to  the  tip  of  his  tongue,  to  ascertain  that  the  current 
is  neither  too  strong  nor  too  weak,  and  he  shifts  the  induction  coil 
according  to  what  experience  has  taught  him  to  be  neoesMiy  lo 
secure  tho  end  in  view,  and  in  doing  this  he  represents  dramati- 
cally, and  on  the  large  hcale,  a  factor  in  a  voluntary  act  which 
Professor  James  has  ignored — that  nice  adjustment  of  and  co- 
ordination of  the  means  used  to  the  end  to  be  attained,  that 
regulation  of  the  jet — without  which  all  voluntary  movements 
would  be  ataxic  or  disproportionate  or  tentative.  In  the  initia- 
tion of  a  voluntary  movement  sensory  impressions  from  the  part  to 
be  moved  can  play  no  part.  They  come  a  stage  too  late  to  supply 
any  guidance  in  determining  the  amount  or  intensity  of  the  out- 
going current,  and  unless  feeling  acoompan}  ing  it  regulates  that, 
it  is  difficult  to  understand  how  it  can  ever  be  anything  bat  ex- 
perimental in  the  first  instance.  After  regulating  hm  oarrent, 
Forrier  applies  the  adjusted  electrodes  to  a  point  on  the  left 
ascending  parietal  convolution — that  is  the  fiat — the  o— once  it  may 
be  said  of  the  voluntary  act,  and  in  executing  it  he  sees  and 
moves,  and  selects  in  tho  latter  case  performing  what  most  be  in 
itself  a  complex  operation.  The  fiat  given,  the  right  fist  is  clenched ; 
that  is  the  muscular  contraction,  and  after  that  were  the  animal  not 
annsthetised,  tho  effects  of  that  oontraction  would  he  transmitted  to 
the  brain  for  further  giiidance,  or  for  registration  there,  along 
with  the  effMSli  of  the  disoharge  in  the  centres  themMlvea.  At 
one  with  Fenier  as  I  am  in  r^^arding  the  Rolandio  area  of  the 
Inmin  as  made  up  of  true  motor  and  not  of  kinswthetio  oentrea,  I 
cannot  follow  him  in  depriving  these  oentres  of  their  ideational 
function. 

'  Sir  James  oonoludcd  by  congratulating  Dr.  Bastian  on  the 
grasp,  subtlety  and  lucidity  of  his  {taper,  which  would  be  heartily 
aoknowltdged,  he  said,  by  those  who  differed  from  him 
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Db.  HuauuBos-jAacsoii. 

The  question  seems  to  me  to  be  an  ezoeedingly  large  one,  and  to 
cume  to  a  great  extent  to  this :  Do  motor  elements  enter  into  the 
physical  basea,  or  anatomical  snbetrata,  of  mental  states,  otherwise 
oonaoioaniess?  1  have  for  many  years  thought  that  they  do.  Since 
it  is  agreed  upon  that  the  lower  part«  of  the  nervous  system  are 
hensori-motor,  I  think  it  a  priori  likely  that  the  higher  parts,  the 
physical  bases  of  confloknunees,  are  so  too.  The  unit  of  consti- 
tution of  the  nervooa  syvtem  throughout  is  a  sensori-motor  nnit. 
Th-it  would  seem  to  me  to  agree  with  the  doctrine  of  Evolution. 

We  have,  as  medical  men,  this  problem: — Epilepsy  being 
owing  to  disease  of  the  cerebi  al  cortex,  and  insanity  being  owing 
to  a  different  kind  of  disease  of  the  cerebral  cortex,  what  is  the 
constitution  of  "  the  organ  of  mind,"  the  cerebrum,  whereby  two 
such  different  things  result  from  disease  of  it,  having  regard  of 
course  to  the  distinction  between  the  physical  and  the  psychical  ? 
Moreover,  we  have  the  two  morbid  states  in  sequence  often  enough. 
A  man  during  an  epileptic  fit,  if  the  primary  discharge  be  strong 
enough,  is  8tif!ened  into  a  rigid  mass  ;  after  the  fit  he  is  temporarily 
insane.  Further  we  have  to  show  what  are  the  anatomical  and 
physiological  conditions  of  the  nervous  system  correlative  with 
will,  memory,  reason,  and  emotion  (together  states  of  object 
consciousness).  They  are,  1  submit,  activities  of  sensori-motor 
nervous  arrangements — of  nervous  arrangements  representing  im- 
presHions  and  movements  of  parts  of  the  body.  We  have  also  to  find 
the  physical  diffei  ences  answering  to  the  differences  between  faint 
and  vivid  states  of  consciousness  (object-consciousness).  I  submit 
that,  neglecting  differences  in  the  sensory  sphere,  since  no  one 
denies  the  sensory  element,  the  former  occur  during  slight  activities 
limited  to  the  highest  motor  centres,  and  the  latter  during 
stronger  activities  of  those  centres  overcoming  lower  motor 
centres  and  gaining  the  periphery.  To  my  thinking,  not  only 
are  the  convolutions  in  the  Kolandic  region  motor  (middle 
motor  centres)  but  also  the  oonvolutionti  in  front,  frontal  or  pm- 
frontal  lob^  (highest  motor  centres).  The  physical  process 
during  ideation  differs  from  that  during  perception  (both  being 
states  of  object  consciousness),  in  that  in  the  former  lower  motor 
centres  are  not  overcome,  and  in  the  latter  are. 

There  is  no  a  priori  reaK)n  why  states  of  consciousness  should 
not  attend  activities  of  motor  as  well  as  activities  of  sensory  cells. 
It  may  seem  easier  to  believe  thut  sensations  attend  activities 
of  sensory  elements  than    that   they  attend  activities  of  motor 
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elements.  The  popular  pRychologist  makes  a  oonfusion  betwixt 
aotiTe  state*  of  senttory  cleroents  (phyBical  states)  and  sensations 
(psychical  statet*).  Starting  with  what  is  purely  physical,  active 
states  of  sensory  nerves,  we  get  at  length,  in  nervous  centres, 
nnoonscions  sensations  (a  contradictory  expression)  and  then 
conscious  sensations  (a  tautological  expression).  These  sensations 
are  then  compounded  in  the  highest  centres  into  ideas.  After  th»t 
the  popular  psychologist  inverts  the  process.  Now  ideas,  sensa- 
tions, and  volitions  (psychical  states)  produce  movements  (physical 
states)  ;  there  is  the  expression  "  idea-motor."  In  reality,  move- 
ments result  from  liberations  of  energy,  and  not  from  states  of 
consciousness. 

The  common  expression  "  ideas  of  movements"  is  very  objection- 
ablo.  I  would  submit  that  there  is  no  more  an  idea  of  a  movement 
(in  the  sense  either  of  ideas  of  states  of  muscles  or  of  any  motor 
or  Sfnsory  ner\"ou8  elements  representing  any  combination  of 
muscles)  than  that,  when  I  think  of,  or  see  a  colour  (coloured 
object),  there  is  "  an  idea  of"  the  retina  or  of  any  sensory  centres 
representing  it.  I  submit  that  we  have  psychical  states  attending 
activities  of  motor  elements  of  the  highest  centres.  For  these 
psychical  states  there  is  no  name,  except  in  the  case  of  W(»rds ; 
words  are  psychical  states  attending  activities  of  motor  elements 
representing  certain  very  special  and  complex  articulatory  move- 
ments. (Strictly  the  nervous  process  is  always  sensori-motor.)  I 
dwell  on  the  motor  element,  no  one  denying  the  sensorj'  element. 
I  contend  that  when  I  make  a  movement  with  my  hand  I  have 
a  psychical  state  just  as  certainly  as  I  have  another  when  I  see 
that  red  chair.  For  if  I  cut  my  arm  off  I  have  a  spectral  hand 
remaining;  that  spectral  hand  I  can  move.  This  (certainly  a 
|)sychical  state  although  one  uses  the  term  "move")  attends,  I 
submit,  activities  of  motor  elements  of  my  highest  centres.  When 
I  out  my  hand  off  I  have  a  gh(>st  of  it,  but  of  course  that  ghost 
WM  there  when  my  arm  was  present.  When  a  man  who  has  lost 
ft  hand  tries  to  pick  up  the  reins  of  his  horse  with  his  ghostly 
hand,  that  "  movement"  of  it  occurs  during  energising,  banning 
in  the  highest  motor  centres.  Dr.  Bastian  would  say  that  it 
ooourred  during  activity  of  kinaosthetic  centres.  I  admit,  and  am 
ftsmiming,  the  activity  of  hensoiy  elements,  but  I  c«)ntond  that  there 
is  activity  of  motor  elements  as  welL  I  submit  that  the  expres- 
sions **  motor  idoan,"  *'  ideas  of  movement,"  and  "  musoalur  mom  ** 
(if  **  musoolar  suusations  "  ho  intended) are  illegitimate  oompoanda 
of  phyaiologioftl  and  peyobologioal  terms. 

I  have  often  referred  to  the  well-known  displftoements  of  external 
objects,  in  oMwa  of  ocular  {Mumlysis,  in  proof  that  psychicftl  states 
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attend  activities  of  motor  elementa;  but  I  find  that  these  very 
oasee  are  claimed  by  thoee  who  repudiate  the  "  out-going  cnrroiit 
doctrine.**  I  suppoee  the  alterations  in  8ize  of  an  after-imago 
during  changes  of  accommodation  will  be  similarly  claimed.  The 
following,  which  I  uj«ed  to  think  a  very  strong  thing  favouring 
the  doctrine  that  ment^il  states  attend  activities  of  motor  elements 
in  the  highest  centres — the  alteration  in  shape  of  after  images — 
will,  I  suppose,  be  claimed  too.  If  we  obtain  an  after-image  of  a 
square,  and  then  project  it  on  to  an  inclined  sheet  of  paper,  the 
spectral  square  becomes  oblong.  There  is  here  a  change  in 
muscular  activity,  but  it  may  be  said  that  no  mental  states  attend 
activities  of  the  motor  nervous  arrangements  effecting  it,  but 
only  of  the  sensory  elements  in  activity  from  changes  in  the 
muscles  put  in  action.  Let  us  take  an  extreme  case.  A  man  has 
progrt'ssivo  muscular  atrophy  to  the  degree  that  he  has  no  muscles 
in  the  right  arm,  and  no  anterior  horns  for  them.  Yet  he  localises 
a  touch,  and  for  the  sake  of  argument  I  will  grant  that  he  does 
so  as  well  as  ever.  I  sup|>oee  the  localisation  implies  movement, 
in  this  case  the  so-called  "  ideas  of  movement."  It  is  true  that 
the  patient  has  no  muscles,  but  the  whole  of  his  sensory  nervous 
system  is  intact,  and  the  whole  of  his  motor  nervous  system  with 
the  exception  stated.  My  submission  is  that  the  patient  localises 
the  impression  becauhO,  besides  sensory  activities,  there  are  also 
activities  of  his  highest  motor  centres. 

Professor  Horsley. 

As  some  cases  I  have  published  have  been  introduced  into  this 
discussion,  I  shall  be  very  gla  I  of  the  opportunity  to  say  some- 
thing with  respect  to  the  representation  of  the  "  muscular  sense  " 
in  the  so-called  motor  region  of  the  cortex.  In  the  first  place,  let 
me  say  that  if  I  use  the  terms  usually  employed,  apparently  with 
a  twofold  meaning,  I  hope  I  bhall  not  be  misunderstood.  Thus  if 
I  speak  of  "  sensation  "  I  do  not  mean  by  that  term,  in  every  sense 
that  I  may  use  it,  to  connote  consciousness.  We  are  very  much 
in  want  of  a  term  to  express  better  what  is  generally  understood 
by  the  word  sensation.  The  changes  which  go  on  in  nerve 
endings  when  they  are  irritated  require  some  other  expression 
than  our  common  word  feensation,  which  conveys  the  meaning  of 
the  conscious  perception  of  the  process  which  is  going  on 
peiipLerally.  If  therefore  I  use  the  word  "sensation,"  I  hope  to 
be  understood  that  in  a  large  majority  of  cases  I  shall  be  referring 
to  a  conscious  perception  of  the  changes  in  the  nerve  endings,  but 
I  may  also  mean  the  changes  which  go  on  in  the  nerve  endings 
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without  the  aooompanying  oonooionsneM.  Further,  a  great  deal 
of  streM  haa  been  laid  on  the  use  of  the  word  motor.  What  Dr. 
Ferrier  calls  **  motor,"  Dr.  Bastian,  for  equally  good  reasons,  oalla 
•*efrei«iit";  what  Dr.  Bastian  calls  "  efferent,"  Prof.  Sohiff  calls 
**  kinesodic."  Now  it  seems  to  me  that  of  these  the  term  efferent  is 
the  more  general  in  meaning,  therefore  I  hhall,  as  far  as  possible, 
avoid  speaking  of  '*  mutor,"  and  I  shall  apply  the  term  affarent  to 
the  inipulsfB  which  originate  the  MO-called  motor  sense.  There  is 
no  doubt  as  to  what  is  meant  by  the  word  afferent.  It  seems  to  me 
that  so  much  stress  has  been  laid  upon  the  meaning  of  those  terms 
as  to  introduce  no  little  confusion  into  this  matter.  Well,  witli 
respect  to  the  fir^t  pointy  viz.,  the  cases  of  my  operations  which 
apparently  throw  light  on  this  question,  personally  I  desire  to  lay 
no  great  weight  on  these  oases.  There  are  not  enough  of  them  yet 
for  us  to  speak  absolutely  from  the  evidence  they  afford.  There  is 
among  them  one  case  of  cerebral  tumour,  in  which  I  did,  as  Dr. 
Firrier  says,  make  an  incision  deeply  down  into  the  corona 
radiata.  To  my  mind  the  knife  did  not  pass  down  deeper  than 
01)0  inch.  Personally  I  do  not  consider  that  that  incision  injured 
the  fibres  going  to  the  so-called  sensory  tracts  of  the  cortex,  bat 
until  the  patient  dies,  I  would  not  like  to  say  exactly  what  was 
the  extent  of  that  lesion,  and  therefore,  as  I  stated  in  the  descrip- 
tion I  gave  of  my  cases  in  the  *  British  Medical  Journal  *  for  Oct. 
10,  1886,  I  would  not  rely  on  their  evidence  further  than  to  n^ard 
them  as  tending  to  show  that  the  so-called  motor  region  is  the 
centre  of  muscular  sense.  I  would  put  aside  that  case  which 
Dr.  Ferrier  has  quoted  of  the  man  Henderson,  for  although  there 
certainly  seemed  to  be  a  delay  on  the  onset  of  the  ameathesia 
after  the  operation,  the  whole  surroundings  of  the  case  are  so  very 
complicHted  that  even  after  the  death  of  the  patient  I  should  not 
like  to  adduce  it  alone  in  support  of  an  argument  one  way  or  the 
other.  When  one  has  a  series  of  something  like  twenty-five  or 
fifty  oases,  then  I  should  like  to  come  forward  with  some  more 
positive  statements.  These  cases  however,  to  my  mind,  do  tend  to 
show  there  is  possibly  some  representation  of  the  so-called  motor 
S4'nse  in  the  motor  cortex.  Lastly,  we  come  to  the  question  of  the 
thooreticid  possibility,  that  the  muscular  sense  is  represented  in  the 
aoHiallod  motor  cortex.  It  is  not  for  me  to  enter  to-night  into 
questions  of  much  deeper  import,  questions  of  philoenphic  thought. 
It  would  be  presumptuous  on  my  part,  after  what  has  bem  said 
liefore,  by  Drs.  Bastian,  Ferrier,  Ross,  and  Sir  J.  Crichton-Browne ; 
but  as  regards  the  anatomy,  ^.s.  the  mechanism  of  the  fonotaon  of 
wbioh  we  are  now  disunssing,  I  should  like  to  hay  a  few  woids. 
Dr.  Rosa  has  referred  to  the  two  main  histoli^oal  diviaiaiia  of  the 
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rortex,  vis.  the  large  ganglionic,  the  lo-oalled  motor  cells  of  the 
fourth  layer,  and  the  smaller  cells  which  exist  in  vast  numbers  in 
the  roHt  of  the  grey  cortex,  and  he  believes  that  consciousness  is 
correlated  with  the  functions  of  the  hmaller  cells,  and  not  with  the 
larger  ones.  I  would  venture  to  say  that  such  a  belief  as  that  is 
of  course  a  personal  matter,  but  argument  of  analogy  seems  to  me 
to  be  strongly  in  favoir  of  this  contention.  But  there  is  another 
mode  of  regarding  the  anatomical  facts  just  mentioned,  and  that  is 
the  possibility  of  each  being  correlated  to  efferent  and  afferent 
functions  respwctively.  Of  course,  theoretically,  wn  may  for  many 
reasons  regard  the  few  large  corpuscles  as  essentially  efferent,  and 
the  small  cells  as  essentially  afferent  in  function.  For  myself,  I 
am  quite  prepared  to  hear  it  proved  some  years  later  that  the 
smaller  cells  have  a  distinctly  sensory  aspect,  and  that  the  larger 
cells  have  a  distinctly  motor  aspect.  Until  this  anatomical 
problem  has  been  cleared  up,  we  must  leave  the  question  entirely 
o[>en  whether  the  smaller  cells  are  kinesthetic  or  not.  Dr.  Ferrier 
wuiild  say  alisulutely  that  they  are  not ;  th>it  there  is  no  represen- 
tation of  sensation  in  this  *'  motor  "  region,  and  that  therefore  the 
function  of  these  smaller  cells  is  motor.  That  the  whole  secti4)u 
of  the  brain  coitex  in  this  region  is  motor,  it  is  very  difficult  to 
believe,  th<mgh  such  a  view  is  apparently  supported  by  some  very 
considerable  facts.  Finally,  as  regards  experimentol  evidence, 
enough  has  been  said  on  that  point  to  avoid  adding  to  it.  The 
only  ex|)eriinents  that  will  show  anythinj]^  are  the  observation^  on 
human  beings.  Until  after  small  localised  portions  of  that  region 
have  been  excised,  and  a  reliably  large  number  of  such  cases  have 
Ijeen  ttioroughly  examined  and  reported,  it  will  l)e  impossible  to  do 
more  on  this  problem  than  admit  its  present  insolubility. > 

Professor  Haycraft.    - 

I  should  like  to  draw  attention  to  a  change  which  has  recenily 
taken  place  in  the  vi.ws  of  many  physiologists  respecting  the 
functions  of  nerve  cells  and  nerve  centres.  This  change  is  due,  I 
think,  to  a  more  philosophical  conception  of  the  development  of 
the  brain,  and  to  the  introduction  of  improved  technical  methods 
for  its  histological  investigation.  I  venture  to  make  these  remarks, 
because  in  my  opinion  the  discussion,  as  to  whether  certain  regions 
of  the  cerebral  cortex  are  motor  or  sensory,  can  resolve  itself  into 
a  statement  of  what  they  really  are  in  t<;rms  of  these  newer  con- 
ceptions. We  must  remember  that  the  central  nervous  system  in 
higher  animals  is  interposed  between  the  sensory  surfaces  of  the 
iHNly  and  the  muscular  system,  etc.  and  that  the  nervous  conneo- 
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tion  between  a  mnt^ry  surface  and  a  mtiacle  forma  a  loop  piuntng 
through  the  brain  or  cord.  In  its  path  this  loop  in  beset  with 
nerve  colls,  which  are  spoken  of  as  being  sensory  or  motor  oells. 
As  a  result  of  stimulating  the  skin  of  an  arm,  an  impulse  will  psM 
to  the  cord  and  may  turn  back  to  a  muscle  of  the  sane  limb.  It 
may,  however,  make  a  larger  circuit,  and  pass  up  to  the  brain,  to 
the  grey  matter  around  the  fissure  of  Rolando,  back  to  the  oord, 
and  out  to  the  muscle.  In  the  second  case,  it  pasttea  to  the  brain, 
in  onler  that  it  may  be  correlated  with  other  impulses  passing  in 
other  loops  belonging  to  the  special  senses ;  for  the  brain  is  to  be 
considered  strictly  as  an  enlargement  due  to  the  preeenoe  of  theae 
sense  organs.  There  is  a  greater  and  greater  tendency  to  look 
upon  the  central  nervous  system  as  nothing  more  than  a  vast  mass 
of  communications,  whereby  both  sensory  and  muscular  areas  can 
l»o  brought  into  relationship,  whereby  the  simple  connecting 
strands  between  sensory  cell  und  muscle,  isolated  in  the  lower, 
are  bound  together  in  higher  animals.  The  discoveries  of  Exner 
compel  us  to  look  upon  that  wonderful  plexus  of  medullary 
fibres  which  he  has  demonstrated  in  the  cortex,  as  more  important 
even  than  the  nerve  cells  found  there.  No  one  could  examine  a 
preparation  of  the  cortex,  prepared  by  Weigert's  method,  without 
being  convinced  that  the  interlacing  fibres  to  be  observed, 
connected  ultimately  with  every  muscle  and  sensory  sarfaoe  of 
the  body,  form  a  mechanism  which  will  account  for  our  possession 
both  of  muscular  co-ordination  and  intellectual  association.  If  at 
one  time  certain  cells  in  this  intercommunicating  meshwork  were 
looked  upon  as  the  special  seat  of  sensation  and  others  as  the  seat 
of  motion,  it  is  impossible  so  to  view  them  now.  As  a  result  of 
the  paftsage  of  an  impulse  through  the  nervous  system,  we  may 
have  muscular  movement  and  we  may  have  sensation,  but  in  the 
nervous  path  through  which  the  impulse  passes  it  is  not  possible  to 
hay  that  one  part  is  more  motor  than  another,  or  to  localise  sensation 
to  any  given  spot.  Every  portion  of  the  path  receives  an  impulse 
which  originates  in  a  sensory  area,  and  passes  ultimately  to  a 
muscle.  Were  we  to  define  a  sensory  cell  merely  as  one  that 
receives  an  impulse  from  a  sensory  snrfiMe,  and  a  motor  oeU  as  one 
that  transmits  an  impulse  directly  to  a  ransde,  we  are  at  onos  net 
with  a  difficulty.  The  oells  in  the  oortez  are  on  a  loop  between 
the  sensory  and  motor  cells  of  the  cord,  and  to  whidi  do  they 
belong?  It  may  be  inquired,  what  are  then  the  uses  of  these 
cells?  It  is  probable  they  aot  as  junctions  in  the  nerrons  network, 
as  suggested  by  Dr.  Hill.  They  are  trophic,  and  perhaps  they 
aot  like  collections  of  combustible  material  placed  on  a  train  of 
gunpowder.    In  any  case  it  will  be  advisable  to  ose  the  terns 
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soDsory  and  motor  quite  tentatively,  and  preferably  to  speak  of 
Uiose  so-called  oortioal  centres  as  areas  of  the  nervouH  system 
throngh  which  pass  certain  sensori-motor  loops,  and  whose  do- 
stniotion  will  render  impossible  the  productions  of  those  muscular 
movomonts,  etc  which  had  previously  depended  upon  their 
exiiitence. 

Dr.  MiRaER. 

Before  entering  on  this  discussion,  may  I  first  be  permitted  to 
express  the  sense  of  incongruity  which  it  arouses  ?  It  appears  to 
me  that  a  discussion  by  the  Neurological  Society,  as  to  whether  or 
not  the  idea  of  movement  is  a  concomitant  of  the  outgoing  current, 
bears  a  certain  analogy  to  a  discussion  by  the  Astronomical 
Society  as  to  whether  or  not  the  earth  is  round. 

Dr.  Bastian  has  complained  that  there  has  been  shown  no 
d  priori  reason  why  the  generally  received  doctrine  should  be  pre- 
ferred to  his  own,  which  I  with  difficulty  refrain  from  calling  the 
geocentric  doctrine  of  neurology.  This  is  a  complaint  which  he 
ought  not  to  have  the  opportunity  of  making  again,  and  for  want 
of  a  better  I  will  supply  him  with  an  argument  which  is,  I  hope, 
not  open  to  objections  on  the  score  of  deficiency  in  a  priori 
character.  The  organism  exists  not  alone  in  space,  but  in  the 
midst  of  surroundings.  Between  it  and  its  surroundings  but  two 
actions  are  possible,  viz.  action  of  the  surroundings  on  the 
organism,  and  action  of  the  organism  on  its  surroundings.  These 
two  actions  are  of  co-ordinate  importance.  Consciousness  cannot 
exint  withoxit  both.  Life  cannot  exist  without  both.  Into  every 
manifestation  of  consciousness  and  into  every  manifestation  of 
life  b>th  elements  enter  as  necessary  constituents.  Wo  may 
separate  them  in  analysis,  but  in  fact  they  are  inseparable.  In  the 
constitution  of  consciousness  and  of  life  neither  of  these  elements 
is  before  nor  after  the  other,  neither  is  greater  nor  less  than  the 
other.  Yet,  according  to  Dr.  Bastian,  the  actions  of  the  environment 
on  the  organism  are  known  immediately  and  directly,  while  the 
actions  of  the  organism  on  the  environment  are  known  only 
mediately  and  indirectly  and  subordinately  and  at  second  hand. 

Much  h)is  been  said  as  to  whether  this  or  that  case  has  been 
accunitely  observed  and  correctly  reported,  and  as  to  whether  this 
or  that  fact  may  not  be  capable  of  a  difierent  interpretation  from 
that  which  Dr.  Bastian  places  on  it.  I  am  not  concerneil  to  enter 
on  those  matters,  and  I  will  say  at  once  that  I  will  make  Dr. 
Bastian  a  present  of  all  his  facts.  I  will  take  his  doctrine  as  he 
himself  states  it,  and  show,  not  merely  that  he  has  made  out  no 
CUB  to  be  answered,  but  that  he  himself  explicitly  admits  the 
aoouracy  and  truth  of  the  orthodox  view. 
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Dr.  Bastian  Mjt  that  these  cortical  centres  are  not  the  mil 
mottjr  centres.  Tho  real  motor  centres  are  in  the  cord  and 
medulla.  But  what  does  he  mean  by  a  real  motor  centre?  Thoee 
only,  it  appears,  which  co-ordinate  muscular  actions  into  movr- 
ments.  This  alone  is  what  Dr.  Bastian  calls  co-ordination.  But 
this  is  only  one  case  of  co-ordination.  Tho  combiimtion  of  move- 
ments into  acts  is  a  case  of  co-ordination,  and  is  effected  by  centres 
higher  than  those  in  the  cord.  The  combination  of  acts  into 
operations  is  a  case  of  co-ordination,  and  is  affected  by  centres 
higher  than  the  last.  Tho  combination  of  opcrationH  into  oondnot 
is  a  further  instance  of  co-ordination,  and  is  effected  by  the 
highest  centres  of  alL  Every  one  of  these  co-ordinations  is  a  co- 
ordination of  movement,  is  a  motor  process,  and  is  effected  by 
motor  centres.  However,  I  do  not  desire  to  be  exacting,  and  1 
will  admit,  for  the  sake  of  argument,  that  the  only  reA  motor 
centres  are  in  the  spinal  cord. 

Dr.  I^tian's  next  point  is  that  the  cortical  centres  are  not 
motor,  but  sensory.  They  are  not  motor,  because,  as  we  have  just 
seen,  tho  influence  descending  from  them  to  the  periphery  has  to 
act  through  other  centres  before  producing  movement.  But  is  it 
pretended  that  sensory  impressions  on  their  way  to  tho  cortex  are 
not  co-ordinated  and  re-co-ordinated  and  co-ordinated  again  ?  and 
that  in  undergoing  this  process  they  have  not  to  pass  through 
centre  after  centre  ?  If  the  motor  centres  are  not  motor  because 
other  centres  intervene  between  them  and  the  periphery,  then 
fur  the  same  reason  the  sensory  centres  are  not  sensory.  How- 
ever, I  will  yield  this  }X)int  also,  and  will  grant  Dr.  Bastian  all 
his  data,  submit  to  all  his  arguments,  and  show  that  his  con- 
cluKionH,so  far  from  being  adverse  to  the  general ly-receive<l  doctrine, 
are  in  fact  entirely  in  harmony  with  it  and  corroborative  of  it. 

Dr.  Bastian  admits  that  the  centres  in  dispute  are  the  tnrnii  .: 
point  of  the  nerve  current.  He  admits  that  although  they  hi  >  i..  t 
motor  centres,  yet  from  them  issue  "  volitional  motor  incitations.'' 
These  volitional  motor  incitations  descend  to  the  **  real "  motor 
centres  and  set  them  in  action,  and  henoe  arise  moremsints.  Hero 
I  have  Dr.  lUstian  on  the  horns  of  a  dilemma. 

What  is  it  that  descends  to  the  motor  centres?  A  volitiona] 
motor  incitation,  (p.  87).  A  volitional  impulse,  (p.  54).  What  is 
that  ?  Dues  Dr.  Bastian  mean  that  the  will  sits  enthroned  in  the 
cortical  centres  and  from  thence  directs  tho  operations  that  go  on 
in  the  brain  ?  Does  be  mean  that  the  will  itself  paaes  down  the 
nerve  fibres  and  discharges  the  cells  of  the  lower  centres  ?  He  has 
expressly  repudiated  any  such  absurdity.  Hot  if  ho  escapes  from 
thb  hum  of  tho  dilemma  it  is  only  to  be  impaled  on  the  other. 
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it'  it  be  not  a  state  of  mind  that  descends  to  the  cortical  from 
the  "  real "  motor  centres,  then  it  must  be  a  physical  prooess,  a 
nervous  di&ohargo,  or  nerve  current,  or  molecular  movement  of 
some  kind.  Now  mark:  this  current  is  an  efferent  current;  it  is 
an  efferent  current  which  really  is  (p.  86)  a  motor  incitation ; 
that  is  to  say,  which  results  in  a  movement.  And  this  efferent 
current  is  also  a  **  volitional  impulse ; "  that  is  to  say,  the  nervous 
action  is  attended  by  the  mental  act  of  willing.  Of  willing  what? 
A  movement.  In  other  words,  this  "  volitional  impulse,"  which 
on  its  physical  side  is  an  outgoing  current,  is  on  its  mental  side  a 
volition  of  movement.  Now  it  cannot  be  contended  for  a  moment 
that  an  idea  of  movement  does  not  form  part  of  a  volition  of 
movement.  I  cannot  will  to  walk  across  the  room  without  having 
an  idea  of  walking  across  the  room.  So  that,  according  to  Dr. 
Bastian's  own  statement,  the  idea  of  mMement  i$  a  concomitant  of  the 
cutgoing  current,  and  this  doctrine,  which  he  set  himself  down  to 
disprove,  he  has  laboriously  established  beyond  all  risk  of  confu- 
tation. Like  Balaam,  the  son  of  Beor,  he  took  up  his  parable  to 
curse,  and  ho  has  blessed  us  altogether. 

Dr.  de  Watteville. 

From  the  discussion  that  precedes,  we  gather  that  those  who 
refuse  representation  in  consciousness  to  the  purely  motor,  or  out- 
going, processes  of  the  cortex,  are  not  agreed  as  to  the  nature  of 
the  Holandio  area.  Whilst  Dr.  Ferrier  considers  it  as  the  cortical 
equivalent  of  the  anterior  horns  of  the  spinal  cord,  Dr.  liastian 
argues  for  its  sensory,  or  rather  receptive,  character,  and  attributes 
to  it  kinsaihetic  functions,  implying  by  this  word  that  the  so-called 
motor  convolutions  are  the  end  stations  of  sub-conscious  centri- 
petal impulses  from  the  organs  of  movement. 

Between  these  two  views  that  of  Dr.  Ross  forms  a  transition. 
According  to  him,  the  large  cells  of  the  Bolandic  area  are  truly 
motor,  whilst  the  small  cells  are  receptive,  perhaps  even  sensory. 

I  do  not  propose  to  enter  upon  this  aspect  of  the  question  now 
before  us,  for  the  simple  reason,  that  I  scarcely  feel  competent  to 
discuss  a  point  so  full  of  difficulty.  But  I  accept  as  more  consonant 
with  the  facts  the  view  held  in  common  by  the  distinguished 
neurologists  just  named,  and  shared  by  many  of  the  leading 
{>sychologists  abroad,  that  the  physical  substrata  of  volition, 
of  the  feelings  of  effort  and  movement,  are  antecedent  pro- 
ccwoB  to  the  final,  or  "  motor "  cerebral  discharge.  Dr.  Mercier 
has  just  given  expression,  in  terms  more  lively  than  forcible,  to 
a  diantetrically  opposite  opinion.  He  calls  our  position  a  "geo- 
centric" one.     I  should  have  thought  that,  if  anything  deserved 
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tbis  epithet  in  the  matter,  it  was  his  own  attitade  with  roforcnoe 
to  the  progreaa  of  our  knowledge;  for  the  fact  of  his  having 
thrown»  in  his  lot  with  the  "outgoing"  school  seems  to  have 
blin(le<l  him  to  the  conHideration  that  thuir  number  is  but 
limited.  Wundt's  name  is  constantly  bracketed  with  that  of 
Bain  in  reference  to  the  views  he  holds  upon  this  subject ;  but  I 
must  confess  that,  on  searching  through  the  pages  of  the  second 
edition  of  his  'Physiological  Psychology'  for  clear  evidence  as  to 
the  Gorman  author's  actual  opinion,  I  failed  to  convince  myself 
that  full  justice  in  done  to  him  by  this  constant  and  close 
association  of  names.  Be  this  how  it  may,  however,  I  am  afraid 
that  what  Dr.  Mercior  is  pleased  to  call  the  "orthodox  view," 
will,  like  many  other  orthodoxies  in  the  present  day,  appear  to 
overj'  impartial  nund  as  standing  on  its  very  last  legs. 

But  if  any  arguments  are  required  beyond  those  already  adduced, 
to  show  that  our  conscious  life  is  closely  lx)und  up  to  the  activities 
of  our  sensory  cerebral  mechanisms,  wo  might  appeal  to  the  fact 
that  consciousness  is  less  an  end  in  itself,  tlian  a  means  towards 
further  ends.  It  accompanies  and  appears  to  guide  imperfect 
action  ;  it  tends  to  disappear  with  the  development  of  more  perfect 
mechanisms.  The  main  function  of  sensory  centres  is  to  educate 
motor  co-ordinations,  the  essence  of  which  is  their  automaticity. 
Moreover,  if  discharges  of  the  motor  elements  were  really  tiiie 
substrata  of  volitions,  of  the  feeling  of  effort,  then  we  must  assume 
a  very  deep  separation  between  the  mental  representation  of,  and 
the  wish  to  perform,  a  certain  movement,  on  the  one  hand,  and 
the  fiat,  or  volitional  act,  on  the  other.  Psychological  aualysis 
doea  not  seem  to  me  to  admit  of  such  a  separation.  Again,  on  the 
prindple  of  differentiation  of  functions  which  pervades  the 
evolution  of  organs  throughout  the  animal  scries,  we  have  a  right 
to  asBume  that  the  physical  processes,  of  which  consciousness  is 
the  subjective  equivalent,  tend  to  become  more  and  more  localised 
in  circumscribed  areas  of  the  nervous  system.  Hence  there  is  no 
h  priori  objection  to  the  view  which  localises  them  in  the  receptive 
areas  of  the  cortex.  And  in  presence  of  an  undoubted  law  of 
nature  the  si>eculative  views  of  transcendental  brain-physiology, 
■noh  as  the  theory  of  the  representation  (whatever  tliis  term  may 
rooan)  of  every  part  of  the  body  in  every  part  of  the  oortez,  moat 
obviously  recede  into  the  background. 

Indeed  we  are  not  so  much  concerned  here  with  general  argn- 
monts  and  a  priori  considerations  as  with  the  evidence  of  experi- 
mental facts.  One  of  the  main  questions  is  whether  destruction 
of  the  Rolandic  or  "  motor  **  region  of  the  human  brain  is  or  is  not 
oharftoieriaed  by  a  dimination  of  maacnlar  tense  in  the  parts 
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paralybod ;  whiUt  anutUor  is  whether  snch  deetrnction  ia  charac- 
tcrisotl  by  a  cuncomitant  loss  of  certain  aasnmeil  pHjchical  o<|uiva- 
lent«.  Nuw,  leaving  fur  further  Inveetigation  the  funner  problem, 
it  will  be  found  that  the  facts  at  uur  disposal  for  the  solution  of 
the  latfor  are  but  few  ;  but,  so  fur  as  they  go,  they  certainly  seem 
to  support  the  viyw,  that  the  activity  of  these  centres  is  not  largely 
if  at  all  rcprosenteil  in  consciousness.  Leiiions,  at  any  rate  uni- 
lateral  lesions,  strictly  localised  in  the  ascending  convolutions, 
do  not  appear  to  be  accompanied  with  more  than  feeling  of 
mechanical  inability  to  move  the  corresjx)udiiig  limbs. 

The  attempt  to  identify  discharges  of  motor  cells,  or  the  "  out- 
going curient,"  with  the  physical  process  of  volition,  involves  a 
serious  difficulty ;  for  if  it  were  so,  every  reflex  process  including 
such  a  discharge  would  thus,  ipso  facto,  become  a  voluntary  act. 
Nor  do  I  understand  why,  if  the  (subjective  j)henomena  attending 
volition  to  move  a  limb  after  amputation  (spectral  hand)  are  mental 
equivalents  of  the  motor  cerebral  discharge,  similar  phenomena 
do  not  accompany  similar  discharges  in  other  cases,  where  the 
movement  is  similarly  willed  but  not  carried  out — in  spinal 
paralysis,  for  instance.  This  fact  clearly  points  to  the  lesion  of  the 
sensory  nerves,  and  consequent  irritation  of  the  sensory  centres,  as 
the  probable  cause  of  these  hallucinations. 

When  I  try  to  analyse  the  contents  of  my  consciousness  during 
the  performance  of  a  deliberately  willed  movement,  I  find  m}  self 
in  presence  of  a  highly  complex  state,  in  which  the  senses  of  sight 
and  touch  enter  for  a  very  large  share.  I  cannot  really  separate 
the  visual  representation  of  the  moving  limb  from  its  numerous 
tactile  accompaniments,  such  as  contacts  with  clothes,  air,  sur- 
rounding objects,  or  other  parts  of  the  body.  These  elements, 
which  form  a  large  portion  of  what  is  called  the  "  feeling  of 
movement,"  depend  obviously  upon  sensory  activities  of  the  brain. 

But  there  is  also  involved  in  the  state  of  consciousness  described 
as  the  volition  of  a  movement,  the  phenomenon  of  effort,  which  is 
itself  reducible  to  simpler  elements.  It  includes  numerous 
afferent  feelings;  sensations  of  cutaneous  and  deep  pressure; 
of  strain  on  the  musclec,  tendons,  and  ligament^,  not  always 
confined  to  the  limb  directly  involved,  but  often  diffused  over  a 
larger  area  ;  there  is  also  a  sense  of  uir  pent  up  in  the  lungs  so  as 
to  give  a  firm  support  to  the  thorax,  of  excited  heart  action,  of 
throbbing  arteries  and  venous  congestion.  Sooner  or  later  the 
sense  of  spent  energy,  of  fatigue,  supervenes.  All  these  elements 
may  be  accounted  for  by  purely  centripetal  impressions.  But  in 
addition  there  is  the  distinct  consciousness  that  I  am  engaged  in 
tiw.  ..tv.v|   ^]^.^^  J  j^„j  ^ijg  cause  of  my  movem-nt.     Now  psycho- 
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logically  it  might  be  maintained  that  I  have  reached  cognizance 
of  my  own  self  as  a  oanse  throngh  a  process  of  inference ;  but  this 
is  not  the  place  to  enter  upon  such  considerations.  Mj  object  is 
to  show  how  those  who  uphold  the  outgoing  theory,  and  who 
object  to  the  afferent  doctrine  on  the  ground  of  its  supposed 
inability  to  account  for  this  possibly  primary  datum  of  con- 
sciousness, may  get  over  their  difBciilty  and  frame  a  hypothesis 
that  does  not  postulate  more  than  the  activities  of  the  receptive 
or  sensory  portions  of  the  cortex  as  substrata  of  mental  states 
generally. 

Assuming  that  consciousness  is  the  mental  equivalent  of  the 
metabolic  processes  attending  the  activity  of  certain  oortiail 
elements,  one  might  expect  certain  8ubjective  states  to  accompany 
the  molecular  changes  in  the  cell  considered  as  a  termimu,  as  it 
were,  and  as  storing  up  imprefusions  from  the  periphery  ;  and 
other  states  to  accompany  the  action  of  the  same  cell  c*unHidere<l  as 
a  tmtchf  or  a  relay  for  the  further  transmission  of  force.  \ 
physical  basis  might  thus  be  found  for  dynamic  as  well  as  Ktatic 
conscious  states,  localised  in  the  purely  sensory  regions  of  the 
cortex.  And  as  will  in,  after  all,  but  intellect  in  action — intellect 
itself  being  but  the  elaborated  product  of  experiooco — it  is  not 
unnatural  to  look  for  the  physical  bubstratum  of  both  cognitive 
and  volitional  phenomena  in  the  same  organs,  viz.  in  the  receptive 
and  higher  claborativo  layers  of  the  souBor}'  cerebral  sphere. 
Among  the  latter  I  include  those  tracts  of  cortical  substance  that 
preside  over  the  complex  inhibitions  in  which  we  must  seek  the 
physical  basis  of  the  j)sychoIogical  illusion  described  by  introspec- 
tive observers  as  the  "liberty  of  the  will,"  or  the  faculty  of 
selection  of  the  motives  in  human  actions. 

Whether  this  theory  in  sufficient  to  account  for  all  tlie  a8[)ccta  of 
the   dynamic   states  of  consciousness   (including   the   foeliug  of 
fatigue    alluded    to    by  one  of  the   previous   speakers),   is   not 
material  to  the  present  argument.     It  is  at  least  as  plausil  1>    i^ 
that    which    poatulutes    the    activity    of   purely    motur-curti.al 
elements  m  the  eml>odiment  of  our  mental  slates  in  voluntary 
movements.     It    is    suggested    here    merely   as    an    alternative 
hypothesis  for  the  consideration  of  the  supporters  of  the  "out- 
going "  theory  of  the  muscular  sense.     Neither  they  nor  their 
opponents  have  as  yet,  so  far  as  I  know,  cousidorod  discharges  of 
SMMK/ry  elements   in    the   light  in   which   I  have  endeavuurc«l  to 
plaoe  them.     Should  the  attempt  le»d  to  n<  < 
I  shall  }ct  congratulate  mvM'lf  on  the  o] 
elicit    further    diMoussion    •  i    a    subject    ii»   im}Nirtaut 
intorosting. 
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KEPLY  OP  DR.  CHARLTON  BASTIAN. 

The  tiisk  I  ]iavo  undertaken  Is,  as  I  am  fully  conscious,  one  of 
cxtreiuo  difficulty.  I  have  endeavoured  to  show  that  a  view 
widely  accepted  in  this  and  in  other  countries,  to  the  effect  that 
there  are  motor  centres  iu  the  cerebral  cortex  specially  concerned 
with  the  execution  of  voluntary  movements,  is  one  which,  if  not 
actually  erroneous,  is,  at  least,  not  at  all  more  probable  than  a 
ootmter  view,  which  maintains  that  these  so-called  motor  centres  of 
the  cortex  are,  in  reality,  sensory  centres  constituting  the  termini 
for  "muscular  sense "  impressions.  It  has  been  through  the 
experiments  and  writings  of  Dr.  Feirier,  iu  the  main,  that  the 
former  view  has  gained  so  wide  an  acceptance  in  this  country. 
Being  strongly  inclined  to  adopt  the  above-mentioned  counter 
interpretation,  as  one  capable  of  affording  a  much  better  explana- 
tion of  known  facts,  it  became  of  great  importance  for  me  to 
scrutinise  very  carefully  all  the  steps  by  the  aid  of  which  Dr. 
Ferrier  had  arrived  at  his  conclusions.  It  was,  however,  equally 
important,  looking  to  the  difficulty  of  my  task,  that  full  liberty 
should  bo  accorded  to  me  candidly  to  point  out  what  I  might 
conwder  to  be  defects,  contradictions,  or  insufficiently  warranted 
statements  of  any  kind  in  the  facts  or  arguments  by  which  the 
opposite  doctrine  has  been  supported.  Without  this  licence  having 
been  granted  to  me,  no  progress  could  have  been  made  in  dealing 
with  so  complicated  a  subject.  Whilst  deeply  grateful  for  the 
consideration  and  attention  which  the  Society  has  already  accorded 
to  me,  I  fear  I  must  now  crave  no  small  measure  of  further 
indulgence. 

It  may  bo  useful  for  me  at  this  stage  briefly  to  recapitulate  some 
of  the  results  of  my  sci  utiny,  and  some  of  the  points  to  which  I 
have  desired  to  call  especial  attention. 

(1.)  I  was  compelled  to  point  out  that  my  scnitiny  of  Dr. 
Ferrier's  writings,  bearing  on  this  subject,  led  to  the  conviction 
that  his  doctrines  did  not  hang  together  at  all  well ;  that  they 
were  even  made  up  of  contradictory  statements. 

(2.)  I  also  came  to  the  conclusion,  that  some  of  his  fundamental 
positions,  supposed  to  be  based  upon  clinical  evidence,  were  in 
reality  faulty,  being  drawn  from  too  narrow  a  view  of  altogether 
exceptional  cases,  or  else  resting  upon  inade^juate  observation  and 
inquiry. 
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(3.)  I  had  to  contend  that  experimentu  npon  animals  were  quite 
naolMB  for  throwing  light  upon  the  qncHtion  of  tho  situation  of  the 
centres  for  musonlar  sense,  and  that  all  previous  conclusions  thus 
arrived  at  were  valueless ;  that  we  must,  instead,  look  minntely 
into  the  effects  of  oortioal  disease,  and,  better  still,  into  the  effects 
of  exciition  of  portions  of  the  cortex  in  man,  in  order  to  ascertain 
whether  or  not  lesions  in  the  so-called  motor  area  are  attended 
with  any  corresponding  loss  of  muscular  sense. 

(4.)  Further,  I  statod  my  belief  that  Dr.  Ferrier  seemed  not 
to  have  comprehended  tho  all-itnportant  difference  between  the 
symptoms  that  would  result  from  a  mere  cutting  across  of 
the  afferent  tracks  for  muscular  sense  impressions,  and  those 
ihat  would  result  from  destruction  of  the  cortical  termini  for 
saoh  impressions. 

(5.)  I  endeavoured  to  show  that  Dr.  Ferrier  had  taken  an 
inadequate  and  indeed  erroneous  conception  of  tho  functional 
importance  of  kinaesthetic  centres,  and  that  upon  them,  in  reality, 
would  devolve  just  such  functions  as  those  which  he  supposea 
to  be  carried  out  in  cortical  motor  centres. 

(^6.)  I  maintained  that  neither  on  physiological  nor  on  psycho- 
logical grounds  was  it  needful  to  postulate  the  existence  of  motor 
centres  in  the  cortex. 

(7.)  I  also  argued  that  the  doctrine  of  the  existence  of  motor 
centres  in  the  cortex  would  probably  never  have  been  heard 
of  had  it  not  been  for  the  importance  previously  attached  to  a 
doctrine  now  disproved,  viz.  that  of  Wundt  and  Bain,  to  the 
effect  that  our  feelings  of  effort  are  due  to  psychical  processes 
directly  correlated  with  tho  activity  of  motor  centres — a  doctrine 
which  Dr.  Ferrier  alwolutoly  rojocta,  though  it  is  still  hold,  and 
has  always  been  maintained  by  Dr.  Uughlings-Jackson,  tho 
original  propounder  of  the  notion  that  motor  centres  exist  in  the 
cerebral  cortex. 

All  that  Dr.  Furrier  has  said  in  reply  will  be  found  to  have 
reforonce  to  some  of  the  points  which  I  have  referred  to  under  tho 
first  three  hi-uilim's  uliovo  mentioned. 

In  support  [lositiou,  that  the  doctrines  upon  which  Dr. 

Furrier  or! u'i  I  >  ,\  i  t-d  his  coni-lusion  that  motor  centres  existed 
in  the  c<>i  >  \  u<  tr  mutually  contradictory,  I  called  attention,  as 
far  back  >-  l--^),'  t^)  tho  fact  that  whilst  in  clmp.  ix.  of  his 
'Functioiib  of  thu  Hraiu  '  he  thoroughly  adopted  and  did  much  to 
establish  ihr  viow,  that  our  sense  of  movomeni  was  altogether 
d^iendant  upon  centripetal  impressions,  strangely  cnoogh  when 

'  '  Tho  bnun  m  «u  Organ  of  Miml.'  Itt  cd.  p.  5:i{*. 
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he  o«me  to  ohap.  xi.  he  expressed  himself  in  the  most  oraphatio 
manner  as  if  he  had  still  been  an  adherent  of  that  doctrine  of 
Wuudt  and  Bain  which  ho  had  already  so  snocessfullj  combated. 

In  the  second  edition  of  the  *  Functions  of  the  Brain,'  withont 
comment  or  explanation,  the  expressions  last  referred  to  were 
ratlically  altered.  Yet  Dr.  Perrior  seems  to  be  unaware  of  it.  He 
now  suys,  "  I  have  made  no  change  of  front,  and  am  glad  that  in 
the  second  edition  of  my  work  1  have  succeeded  in  clearing  away 
any  misconception  that  may  have  existed  as  to  my  real  meaning, 
which  is,  that  I  consider  that  the  activity  of  motor  centres  and 
motor  nerves  by  themselves  is  entirely  outside  the  sphere  of  con- 
sciousness." Now  let  us  see  how  far  Dr.  Ferrit:r  can  really  claim  to 
have  been  the  pioneer  in  1870  of  that  doctrine  which  I  clearly 
enunciated  in  1880 — by  placing  side  by  side  an  original  passage, 
and  the  same  passage  altered  as  it  now  stands  in  his  second 
edition. 

*  Functions  of  the  Brain,'  *  Fanctions  of  the  Brain,' 

Ist  Editi(»i,  p.  266.  2Dd  Edition,  p.  436. 

**  In  the  same  manner  aa  the  sensory         **  In  tho  same  manner  as  the  sensory 

centres  fiorm  the  organic  basis  of  the  centres  are  the  organs  of  special  sensory 

mcotory  of  sensory  impressions,  and  the  perception,  and  the  organic  basis  of  tho 

seat  uf  their  representation  or  revival  memory  of  sensory  impres.-ion8,  so  tho 

in   i<K-fl,  so  the  motor  centres  of  the  motor  centres  of   the  cortex,  besides 

Leiuiaphcres,  besides  being  the  centres  being  the  organs  of  differentiated  move- 

of  differentiated  movements,  are  also  ments,  are  the  organic  basis  of  motor 

the  organic  basis  of  the  memory  <  f  the  aoquLiitions.    But  wbilu  ttie  uctivity  of 

curresponding  movements,  and  the  seat  tlie  sensory  centres  reveals  itself  sub- 

of  their  re-executiou  or  itieal  reproduc-  jectively  in  consciousness  as  idaition  or 

tion.    We  have  thos  a  sensory  memory  feeling,  the  activity  of  the  motor  cen- 

and  n  mutor  memory,  sensory  ideas  and  tres  has  no  subjective  side  apart  from 

nvttor  idi«s;  sensory  ideas  being  re-  the  functioning  of  the  sensory  centres, 

vivcd    sensations,   motor    ideus    being  with  which  thoy  are  associtted.    Mtxii- 

revivcd  or    idial    movements.      Ideal  ficatiuns  of  con^jciousiitsis  are  corrcLiti  d 

movements  form  no  Ictu  an  important  exclusively  with  the  functioning  of  tho 

element  in  our  mental   processes  than  sensory  centres  of  the  cortex." 
ideally  revived  sensatious." 

It  seems  to  me  difficult  to  imagine  any  more  complete  chan<ro 
of  front  than  is  represented  by  these  two  passages,  and  if  Dr. 
Ferrier  does  not  admit  it,  I  am  afraid  all  will  consider  him  hard  to 
bo  convinced. 

But  let  us  turn  to  another  point.  In  support  of  his  funda- 
mental statement,  that  "  co-ordinatiun  is  possible  in  the  entire 
absence  of  any  seuso  of  movement,"  Dr.  Ferrier  can  still  only  refer 
to  ono  very  exceptional  case,  that  of  Remigius  Lens,  which  does 
seem,  as  I  have  already  admitted  (p.  15),  whatever  the  explanation 
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may  bo,  to  lond  support  to  hia  statement.  The  rule,  however,  is, 
OS  I  contend,  that  the  loss  of  muscular  sense  distinctly  impairs  the 
power  of  aoonrately  co-ordinating  movomentii  when  the  eyes  are 
dosed.  I,  of  omrs",  do  not  mean  to  say  that  inco-ordiuation  of 
movement  may  not  be  brought  about  also  in  other  ways,  and  from 
what  Dr.  Ferrier  says  it  would  seem  to  be  needful  to  remind  him 
of  this.  Again,  I  maintain  that  frec|uently  in  cases  of  hemi- 
anmthesia  there  is  no  loss  of  muscular  sense,  and  no  ioooK)rdiDa- 
tion  of  movement ;  but  that  in  a  much  smaller  proportion  of  cases 
thoro  is,  in  addition  to  the  cutaneoua  ansesthesia,  a  profound  loss  of 
muscular  sense  (pp.  11-22).  Dr.  Ferrier  says  he  is  ** amazed"  at 
these  statements,  and  adds,  "  I  do  not  know  a  single  observer, 
with  the  exception  of  Dr.  Bastian,  who  has  ever  seen  a  case  of 
homianaesthesia  in  which  muscular  eense  was  not  abolished  or 
impaired  in  proportion  to  the  degree  of  the  anaoathesia  existent." 
After  what  Dr.  Ferrier  has  heard  from  Dr.  Roes  this  evening,  he 
will,  at  all  events,  have  learned  that  the  experience  of  that 
distinguished  observer  is  in  accordance  with  my  own.  If  time 
and  space  permitted  I  could  easily  quote  the  observations  of 
several  other  distinguished  physicians  to  the  same  effect.  I  trust, 
however,  that  two  or  three  such  quotations  may  suffice  to  convince 
Dr.  Ferrier  that  it  is  hia  own  view  and  not  mine  which  is  most 
calculated  to  excite  surprise  in  the  minda  of  others. 

Dr.  RuKtell  Beynolda  haa  made  the  following  remarka'  con- 
corning  cases  of  marked  homianeesthe^ia  under  the  care  of  M. 
Charcot,  which  ho  had  had  the  opportunity  of  examining  for  him- 
aelf : — "There  was  no  deficiency  of  knowledge  as  to  the  position  of 
the  limbs ;  but  M.  Charcot  informed  me  that  he  had  mot  with  thia 
deficiency  in  other  oases."  Again,  Dr.  Arthur  Gamgee  writing' 
concerning  hystero-epileptio  patients  whom  he  had  examined  in 
M.  Charcot's  wards,  speaks  in  the  following  terms  of  this  affection  : 
— **It  in  asKOciated  with  hy{)env8thesia  in  one  or  both  ovarian 
regions,  and  ia  usually  attended  by  hemia&a$stheeia,  and  more 
rarely  by  ann^sthosia  of  both  sides  of  the  body.  There  is  some,  if 
not  complete,  loss  of  tactile  sensibility,  and  usually  absolute 
inaenaibility  to  pain  (analgeaia)  of  skin  and  all  other  sensitive 
HtructuroM  on  the  affected  side ;  the  muscular  semie  being,  bow> 
over,  nearly  always  proKerred."     Let  it  not  be  s':  however, 

that  the  recognition  of  differences  in  tlio  degree  c:  uiostheeia 

of  the  kind  to  which  I  have  referred,  is  a  result  only  of  modem 
observation.  1  would  call  Dr.  Ferricr's  attention  to  the  fact,  that 
the  view    opposed   to  his    own    was    clearly    sabRtantiated    by 

•  '  IjincfC  Mny  12,  1877,  p.  679. 

•  •  Ufit  M«L  JourV  Ort   I'  ««-«'  p.  MA. 
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Duchenne  more  than  thirty  'yeara  ago.  In  his  work  '  Do 
r^loctrisation  localia^'  (p.  410)  this  aocnrate  oboerver  calls 
attention  to  the  exiBtsaoe  of  two  cat^^ries  of  hemianasethesia ; 
one  (a)  in  which  there  is  loss  only  of  outaneoos  sensibility,  and 
another  (b)  in  which  there  is,  in  addition,  loss  of  the  sensibility  of 
the  mnscles,  bunes,  and  nervos.  In  regard  to  representatives  of 
the  former  category,  he  says : — **  lis  ont  la  conscience  dea 
monvetuents  m«jcaniques  qn'on  leur  imprimo,  de  I'etondue  dea 
monvementa  qu'ils  ex6cutent  eux-memes,  de  la  peeantenr,  de  la 
resistance;  chez  eux,  enfin,  la  contractilite  volontairo  n'cprouve 
aucun  trouble  dans  sun  action  physiologique."  In  his  description, 
however,  of  a  case  belonging  to  the  second  category  he  says : — 
**  Quand  il  est  dans  robscnrite,  ou  si  on  Tempeche  de  voir,  il  n'a 
pas  la  ccmscienoe  de  la  position  de  ce  membre,  ni  des  monvementa 
Ics  plus  brusques  qu'on  lenr  imprime."  He  then  goes  on  to  point 
out  that  this  seound  category  includes  two  sub-varieties,  in  one  of 
which  (1)  the  patients  are  quite  able  to  execute  movements  when 
their  eyes  are  closed,  though  they  have  no  consciousness  of  the 
extent  of  such  movements  and  are  unable  to  estimate  weight  or 
resistance ;  whilst  in  the  second  sub-variety  (2)  the  patients 
(under  similar  conditions),  though  presenting  the  defects  above- 
mentioned,  lose  also  their  power  of  executing  even  the  simplest 
voluntary  movement.  Of  the  latter  class  I  have  quoted  throe  very 
striking  examples,  recorded  respectively  by  Duchenne,  Briquet, 
and  Bazire  (pp.  16-20).* 

'  Sinee  Dochemie's  time  no  ooe  has  attempted  to  give  an  explanation  of  thme 
Rouofcable  eMes  excepting  that  which  I  have  suggested  (p.  36).  I  have  rap- 
poaed  that  in  them  we  hare  to  do  with  a  functioual  defect  (that  is  a  state  of 
luwercd  irritability)  in  the  cortical  termini  for  '*  miucalar  seoac  "  impressions, 
aaaociated  with  acnne  defect  io  the  functional  integrity  of  the  afferent  cliannels 
for  rodi  impreasions,  as  they  pass  through  the  posterior  part  of  the  inteniul 
eapanle.  According  to  Duchenne,  it  was  the  absence  of  what  he  termed  "■  la  coii- 
scienco  moaculaire"  which  determined  the  inability  to  perform  the  simplest 
voluntary  morements  in  this  class  of  eases  (loe.  eil.  p.  414).  Now  it  seems  clear 
that  the  revived  activity  of  kinsBsthetic  eentres,  snch  as  occurs  in  the  conception 
of  a  BMivement,  woald  exactly  oonespond  in  the  time  of  its  operation  with  what 
Dodienne  teemed  **  la  conscience  mnscolaire,"  which  he  says  *'  dans  I'acto  doe 
aonvements  volontaires,  semblc  pr^eeder  et  de'terminer  la  contraction."  Duchenne 
food  that  the  mi«»ing  power  in  his  eases  might  be  rostorc<l  by  very  strong 
fiuadleation  of  the  mnseks  (which  snffleed  to  restore  seosibility  to  them)  even 
though  the  cutaneoos  ansasthesia  persisted.  At  the  same  time  that  sensibility 
was  thus  rcfltoced  to  the  mnscles  it  is  easy  to  imagine  that  the  powerful  poript.eriil 
fetiniul»tion  (faradisationX  acting  upon  the  sensory  nerves  of  mn£clt>s,  mi^ht 
easily  have  sofflced  to  rouse  their  prevloosty  dormant  cortical  tcmiini  into  activity, 
and  tbos  may  we  acoonnt  for  the  restored  ability  to  perform  movements  when 
the  eyes  arc  closed.  Tbu^i,  aUw,  may  bo  explained  the  frequent  similurly  go<id 
effcots  of  powerful  faradt«atiun  of  the  affected  mosclca  in  some  cases  of  liyaterical 
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Another  firmly  rooted  belief  held  by  Dr.  Ferrier  is  the  converse 
of  that  last  referred  to,  viz.  that  oaaes  are  never  met  witli  in 
which  muacnlar  senBO  is  lost  apart  from  loss  of  tactile  sensibility, 
or  altogether  out  of  proportion  to  the  loss  of  tactile  sensibility.  I 
fully  admit  that  few  definite  records  of  such  conditions  exist,  but 
1  am  fur  from  believing  that  they  will  not  be  found  when  they 
are  carefully  looked  for.  'I*hu8,  I  think  it  may  bo  possible  to 
induce  such  a  condition  in  part  artificially,  by  dealing  with  a  case 
of  functional  hemianaisthesia  of  the  second  cat^ory,  after  the 
feshion  adopted  by  Duchonno,  as  referred  to  in  the  note  on  the 
previous  page — that  is,  by  strongly  faradising  the  skin  so  as  to 
restore  sensibility  to  it  whilst  the  muscles  are  this  time  left  in 
their  anaesthetic  condition.  Though  Dnchenne  says  he  has  several 
times  done  this,  he  has  left  no  specific  statements  on  record  as  to 
the  continued  existence  of  loss  of  knowledge  of  the  position  of  the 
limbs,  and  of  their  passive  movements,  in  such  oases.  lie  does, 
however,  state  that  in  the  instances  of  the  second  sub-variety  in 
which  he  has  performed  this  experiment,  the  patient'^  inability  to 
move  the  liml>8  voluntarily  without  the  aid  of  sight  impri'ssions 
has  persisted  when  sensibility  has  been  restored  to  the  skin,  so 
that  it  becomes  highly  probable,  to  me  at  least,  that  the  loss  of 
so-called  muscular  sense  would  also  have  persisted  under  these 
same  conditions. 

In  illustration  of  this  kind  of  defect  I  have,  however,  in  my 
paper  suggested  that  we  should  search  for  it  under  a  different  sot 
of  conditions — that  is,  in  cases  of  a  wholly  difiercnt  type.  The 
conducting  tracks  for  cutaneous  and  for  muscular  impressions 
seem  to  bo  more  or  loss  separate  from  one  another,  though  con- 
tiguous in  their  passage  through  the  internal  capsule,  but  I 
suggest  that  they  proceed,  in  the  main,  to  entirely  separate 
cortical  stations.  My  provisional  hypothesis,  in  fact,  is  that  the 
convolutions  comprising  the  so-called  " motor  area"  are  in  reality 
the  cortical  termini  for  muscular  sense  impressions.  On  this 
point,  as  I  fully  admit,  evidence  in  actual  proof  has  yet  to  bo 
obtained,  though  I  have  attempted  to  show  how  well  this 
hypothesis  is  capable  of  explaining  known  facts.  As  strongly 
bearing  upon  this  problem,  I  contend  that  observations  on  tho 
lower  animals  are  worthless  for  the  settlement  of  the  locaiiou  of 
this  endowment.  We  mnst  look  to  oases  of  cortical  disease  in  man, 
and  especially  to  cases  in  which,  owing  to  disease,  the  so-callctl 
arm  and  leg  centres  (bat  especially  the  former,  on  aoooont  of  tho 

patalysia  a  eooditkNi  which  may  be  aoi^ioaod  to  drpt^ntl,  a«  I  bavs  ■aggwtoiil 
(jK  36),  upoQ  still  lovor  eoodiligas  of  Auietioonl  irriubility  in  eoneipMidinf 
Busottlar  soaso  ooatyps, 
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greater  facility  with  which  defects  of  mtuonlar  sense  m&j  l)e 
detcctc<l  in  the  arm  and  hand)  have  been  excised  by  the  snrgeon. 

With  this  objeot  I  quoted  a  few  detaik  of  two  cases  briefly 
reported  by  that  excellent  observer  Landry  (who  had  made 
defects  of  sensibility  of  different  kinds  a  special  stndy),  in  which, 
he  says,  there  was  uiarkod  defect  of  mnscular  sense,  and  but  little, 
if  an}-,  defect  of  cutaneous  sensibility,  as  possible  cases  (looking 
to  all  that  is  8aid  concerning  them)  of  cortical  disease  in  the 
Kolandic  area.  Similarly,  as  still  more  suggestive,  I  cited  a  case 
recorded  by  P.  Zcjiner  (which  was  kindly  brought  to  my  notice 
by  Dr.  do  Watteville) ;  and,  as  amounting  to  something  more  like 
proof,  so  far  as  they  went,  I  also  cited  two  cases  of  excision  of 
portions  of  the  cortex  which  had  been  recorded  by  Mr.  Horsley. 
One  of  these  latter  patients  was  in  part  under  the  care  of  Dr. 
Forrier  himself,  and,  as  we  have  hoard,  he  thinks  nothing  of  the 
evidence  either  of  them  may  afford  in  support  of  my  hypothesis. 
But  after  weighing  all  the  doubtful  elements  which  they  pre- 
sented, Mr.  Horsley  is  not  of  that  opinion.  He  has  expressed, 
indeed,  to-night  the  same  kind  of  conclusion  that  I  have  drawn 
when  he  says  : — "  I  would  not  rely  on  their  evidence  further  than 
to  regard  them  as  tending  to  show  that  the  so-called  motor  region 
is  the  centre  of  muscular  sense." 

Dr.  Ferrier,  however,  refers  to  another  case  of  operation  for 
disease  in  the  right  Bolandic  area  by  Mr.  Horsley,  which  soems  to 
tell  against  the  above-mentioned  conclusion.  I  had  not  the  opix)r- 
tunity  of  seeing  the  patient  in  question  myself,  who  is  referred 
to  by  Dr.  Ferrier  as  constituting;  "  a  crucial  experiment,  which 
absolutely  knocks  the  giound  from  under  Dr.  Bastian's  feet." 
It  may  well  bo  imagined,  however,  that  this  case  was  examinetl 
and  considered  most  carefully  in  all  its  aspects  by  Mr.  Horsley, 
and  the  terms  in  which  he  has  spoken  this  evening  concerning  the 
man,  referred  to  in  such  positive  language  by  Dr.  Ferrier,  are 
altogether  different.  He  says : — "  The  whole  surroundings  of  the 
case  are  so  very  complicated  that  even  after  the  death  of  the 
patient  I  should  not  like  to  adduce  it  alone-  in  support  of  an 
argument  one  way  or  the  other." 

I  adluce  the  cases  alxreo  referred  to  only  for  what  they  are 
worth.  We  must  undoubtedly  wait  and  seek  further  evidence. 
I  feel  this  necessity  fully,  though  I  hope  to  have  made  out 
a  sufficiently  strong  case  to  lend  an  increased  stimulus  to 
the  minute  observation  of  cases  of  disease  in,  or  removal  of, 
parts  of  the  excitable  area  of  the  cortex.  Certain  it  is  that 
Dr.  Ferrier's  views  do  not  lend  any  encouragement  whatso- 
ever  to   the   notion  that  there  would  be   loss  or  diminution   of 
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muacnlar  sonse  from  disease  in,  or  excision  of,  these  regions  of 
the  cortex.  While,  on  the  other  hand,  if  my  hypothesis  bo  true,  it 
follows,  as  a  necessary  ctinse^iueuoo,  that  in  buch  cases  there  should 
be  evidence  of  some  loiv  or  defect  of  muscular  sense  (see  p.  73)  in 
association  with  motor  paraly8i8.  There  might  or  might  not  l)e, 
in  addition,  a  certain  amount  of  loss  of  tactile  Beusibility,  snch  as 
was  present  in  the  case  of  Zenner.  Such  a  combination  might  bo 
met  with  if  all  tactile  impressions  do  not  proceed,  as  Dr.  Ferrier 
supposes,  to  the  falciform  lobe  as  their  cortical  terminus.  That  is, 
in  my  opinion,  also  a  point  which  requires  to  be  carefully  locked  to 
in  the  future,  especially  in  view  of  the  statements  made  by  Mnnk. 
Dr.  Ferrier  reiterates  his  belief,  that  the  cortical  centres  in  the 
excitable  area  are  tiue  motor  ccntroH;  but  he  docs  not  adduce  a 
single  reason  tending  to  displace  my  contention,  that  all  known 
facts  can,  as  I  have  endeavouied  to  show  (pp.  8('>-84),  be  equally 
well  explained  in  accordance  with  my  hypothesis.  Nor  does  he 
attempt  to  controvert  any  other  of  the  positions  which  I  have 
supported. 

I  am  happy  to  find  that  between  Dr.  Ross  and  mj'self  there  are 
many  points  of  agreement.  Thus,  he  is  at  one  with  Dr.  Ferrier 
and  myself  in  regard  to  the  fundamental  point,  that  the  sense  of 
effort  or  of  resistance  is  c<»rrolated  witli  ingoing  currents  and  the 
activity  of  sensory  centres;  he  agrees  with  me,  in  opposition  to 
Dr.  Ferrier,  that  in  the  majority  of  cases  of  hemianaisthesia  there 
is  no  coiTclative  loss  of  the  "muscular  sense"  cndoMianent;  he  is 
further  in  agreement  with  me  (and  with  Dr.  Ferrior's  later  view) 
in  regard  to  the  absence  of  psychical  states  in  association  with  the 
activity  of  motor  centres.  There  is  additional  agreenu  nf  It  twi-en 
us  in  regard  to  another  point,  on  which  Dr.  Koss  sav  •ast 

give  my  unhc«itatiDg  adhesion  to  Dr.  Bastian's  opini< n  w  in  ii  ho 
■ays  that  the  kinaasthetic  centre  is  the  last  centre  which  must  U< 
excited  anterior  to  the  movement  in  any  psychical  action."  There 
is  even  a  readiness  on  the  part  of  Dr.  Hoes  to  find  that  the 
kiniDsthetic  oontres  are  hituated  where  I  believe  the  most  im]Mirtant 
|)art  of  them  to  be  located,  viz.  in  the  so-called  ex*-  i  of 

the  cortex,  since  he  says  : — "  I  think  it,  howe%'er,  quit  \  tint 

the  kinojsthetio  and  motor  centres  coincide,  in  so  far  as  that  the 
fonner  are  situated  in  the  two  outer  and  the  latter  in  the  third 
layer  of  the  cortical  cells  of  the  pariot4>-frontal  area  of  the  cortex.** 

One  most  fundamental  differences  however,  8e|>arate8  the  views 
of  Dr.  Rom  from  my  own.  I  read  with  genuine  surprise  the 
•tatement  in  which  ho  says : — **  I  do  not  believe  that  any  amount 
of   reiietition    tends  to  ooaxreri  a  movement   which    was    onoe 
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voluntary  into  a  reflex  action  either  in  theiudividnal  or  the  race." 
Yut  a  further  study  of  all  that  he  says  concerning  movcmont«  has 
shoHm  me  that  this  statement  (apparently  so  opposed  to  the 
philosophy  of  Evolution  in  whicji  I)r.  Ross  is  a  firm  believer)  is 
duo  to  what  I  take  the  liberty  of  terming  arbitrary  limitations 
that  he  has  chosen  to  give  to  the  words  "  voluntary  "  and  "  reflex  " 
ro8|>ectivcly.  I  am  by  no  means  convinced  that  I  have  been  so 
very  wrong  in  making  use  of  commonly  acceptetl  terms,  or  that 
Dr.  Ross  is  so  right  oh  he  imagines  in  his  urc  of  his  own  terms  and 
in  his  classification  of  movements.  This,  however,  is  a  side  [tatli, 
into  which  I  will  n<»t  be  seduced,  even  in  order  to  defend  myself 
from  the  strictures  of  Dr.  Ross.  Elsewhere  I  have  pointed  out 
more  in  detail  what  meanings  I  attach  to  the  different  terms 
commonly  useil  in  the  classification  of  movements,'  and  I  am  not 
aware  that  the  least  ambiguity  has  crept  into  my  argument  on  the 
present  occasion  from  the  use  wliich  I  have  made  of  these  terms. 

A  view  has  been  broached  by  various  persons  of  late  to  the 
ctToct,  that  the  excitable  area  contains  both  sensory  and  motor 
centres,  rather  than  motor  centres  only,  as  Ferrier  contends,  or 
sensory  centres  only,  as  I  am  more  inclined  to  maintain.  This 
view  has  to-night  been  mentioned  favourably  both  by  Dr.  Ross  and 
Mr.  Horsley.  They  are  not  indisjxwed  to  believe  that  the  upper 
small-cell  strata  of  the  Rolandic  convolutions  may  be  concerned 
with  sensory  functions  of  the  kinie^thetic  type,  though  both  of 
them  Kcem  strongly  wedded  to  the  notion,  that  the  large  cells  in 
the  deep  layer  are  real  motor  cells — in  the  main  because  of  their 
complete  organisation,  large  ^ize,  and  analogies  with  motor  cells 
in  the  anterior  cornua  of  the  spinal  cord.  I  must  confess  I  do  not 
sympathise  with  this  notion,  though  I  do  not  by  any  means 
regard  it  as  an  essential  part  of  my  hypothesis,  that  the  whole 
depth  of  grey  matter  in  the  excitable  area  should  be  given  over  to 
kina^sthetic  functions.  Some  evidence  already  in  our  possession 
tends  to  show  that  tactile  sensibility  may  also  be,  to  some  extent, 
represented  in  this  area  ;  and  should  this  evidence  be  strengthened, 
I  shall  be  quite  prepared  to  believe  that  the  upper  layers  of  the 
cortex  of  the  Rolandic  area  are  concerned  with  the  reception  and 
revival  of  these  impressions,  while  the  lower  layers  are  concerned 
with  the  reception  and  revival  of  kinsesthetic  impressions.  I  am 
not  influenced  by  the  mere  fact  of  the  largo  size  and  elaborate 
structure  of  the  cells  of  the  deep  layer,  as  Dr.  Rot»s  and  Mr.  Horsley 
seem  to  be,  and  that  for  two  sets  of  reasons.  First,  I  fail  to  see 
any  necessity  for  the  existence  of  motor  cells  in  the  cerebral  cortex, 
becftoae  I  believe  that  volitional  action,  so  far  as  it  is  dependent 
>  '  Brain  m  an  Organ  of  Mind,'  p.  450. 
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upon  oortioal  rabstrata,  is  eascntially  intollectual  action,  in  which 
tho  activities  of  motor  cells  tako  no  direct  share.  On  this  part  of 
the  subject  1  shall  have  something  to  say  farther  on.  Neither 
Dr.  Boss  nor  Mr.  Horsley  addnpes  anything,  from  this  point  of 
view,  in  support  of  a  necessity  (which  possibly  they  may  feci)  for 
postulating  tho  cxiKtonco  of  motor  centres  in  the  cerebral  oort«x  ; 
they  dwell  rather  upon  the  histological  analogies  existing  between 
tho  large  cells  of  the  cortex  and  those  of  the  motor  regions  of  the 
spinal  cord.  But  this  second  set  of  reasons  has  no  cogency 
for  me.  I  mistrust  such  analogies  altc^^hor,  knowing  how 
deceitful  they  have  often  proved.  Then,  again,  I  think  it  not 
improbable  that  the  large  size  and  marked  development  of  the«o 
colls  may  be  as  much  a  necessity  for  them  (in  view  of  the  kind  of 
functions  I  suppose  them  to  subserve),  as  for  tho  motor  cells  in  the 
anterior  comua  of  the  cord.  It  should,  further,  be  remembered 
by  Dr.  Koss  that,  in  accordance  with  my  view,  the  psychiosl 
states  associated  with  the  activity  of  these  cells  are  non- vivid,  vague 
and  comparatively  fuint,  and  that  if  there  are  (as  I  suppose)  no 
motor  cells  in  the  cortex,  the  large  cells  in  question  there  situated 
would,  as  constituents  of  kinassthotio  centres,  have  functions  to 
|>erform  of  a  kind  wholly  different  from  those  of  the  constituents 
of  all  other  corticil  sensory  centres ;  since  it  would  be  from  them 
alone  tliat  efferent  incitations  would  pass  over  from  the  cortex 
for  the  excitation  of  motor  centres  of  whatsoever  grade.  Thus  it 
would  happen  that  in  many  cases  molecular  movements  would  have 
to  bo  tmnsmitted  from  different  groups  of  those  kinaesthetic  cells, 
now  to  tho  cervical,  now  to  the  dort*al,  and  now  to  the  lumbar 
re^oiis  of  the  spinal  cord,  through  sots  of  intemnncial  fibres 
oorros)>ondingly  increasing  in  length.  This  kind  of  function 
may  well  necessitate  a  cell  of  large  size ;  so  tJiat  I  cannot  feel  thut 
tho  argument  from  mere  histological  characters  carries  any  weight 
with  it,  or  can  bo  s  lid,  when  looked  at  more  closely,  to  tell  more 
strongly  in  favour  of  the  one  than  of  the  other  hypothesis. 

Dr.  Ilosssays: — **  The  main  question  which  divides  Dr.  Bastian 
from  Dr.  Fencer  is  tho  point  at  which  the  centripetal  oondncting 
paths  and  centres  cease  and  tho  centrifugal  paths  and  centres  begin. 
Most  of  us  will  at  onoe  say  that  tliis  point  is  to  be  found  in  tho 
largo  oandate,  pyramidal  celU  of  the  third  layer  of  tho  cortex." 
That  it  not,  to  my  mind,  an  adiquato  statement  of  our  difference  ; 
else  it  would  not  bo  )>o88iblo  for  mo  to  say,  as  I  do,  in  reply  to  Dr. 
Bosa,— I  also  believe  these  cells  to  be  the  point  where  centripetal 
paths  and  centres  cease,  and  whore  centrifogul  paths  begin — if  it 
be  parmissiblo  to  oonsidur  as  centrifugal  tho  path  which  connects 
■eniory  with  motitr  elements  in  an  ordinary  sensori-raot 
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-Mr.  Sully,  Sir  Jamee  Criohton-Browno,  the  President,  and 
Dr.  M«>rcier  all  more  or  less  strongly  supjwrt  the  notion  of  Bain 
and  Wnndt,  that  psychical  prooessce  are  directly  aMt>ciated  with 
the  aotivity  of  motor  centres  and  nerves,  and  that  it  is  in  and 
through  them,  in  the  main,  that  wo  derive  oiir  notions  of  weight 
and  resistance. 

Now  it  was  ]>tMMU8e  I  boliovctl  thip  view  to  have  been  absolutely 
lisproved,  that  J  devoted  comparatively  little  attention  to  it  in 
my  paper.  It  seems  to  me,  as  I  pointed  out  long  ago,  that  the  cases 
■  f  hemiunn'stheaia  of  Duchonne's  second  category  (pp.  11-20) 
uffice  of  themselves  completely  to  displace  this  doctrine.  Referring 
to  the  case  of  Demeaux,  I  then  said' : — "  There  was  in  this  woman 
a  total  disappearance  of  all  that  kind  of  knowleilgo  which  has,  by 
one  or  other,  been  ascribed  to,  or  supj^sed  to  be  derived  from, 
the  '  muscular  sense.'  The  woman  was  ignorant  of  the  iK>8ition 
of  her  limbs  and  unconscious  of  any  movements  that  she  might 
execute.  The  volitional  centres,  the  spinal  motor  centres,  the  motor 
nerves,  and  the  muscles  were  capable  of  being  called  into  activity 
as  lx>fore — yet  all  the  information  supposed  to  be  derived  through 
the  *  muscular  sense'  had  vanished."  ....  "No  clearer  evidence 
than  this,  together  with  what  has  been  previously  mentioned,  could 
l»e  forthcoming  to  show  that  the  knowledge  of  the  position  of  our 
limbs,  of  their  movements,  and  of  the  state  and  degrees  of  contraction 
of  our  muscles  generally,  does  not  depend,  as  Wundt,  Bain,  and 
others  assume,  upon  impressions  that  are  'concomitants  of,'  or  that 
coincide  with,  'the  outgoing  stream  of  nervous  energj-.'  " 

But  if  anything  further  be  needed  to  convince  those  who  still 
have  a  lingering  affection  for  this  doctrine  above  referred  to, 
other  strong  facts  in  condemnation  will  be  found  in  Dr.  Ferrier's 
'  Functions  of  the  Brain,'  and  in  Dr.  James's  memoir  on  *  The  Sense 
of  Effort.* 

All  that  Mr.  Sully  says  concerning  the  hallucinations  that  are 
often  known  to  follow  the  loss  of  a  limb,  can  bo  fully  explained 
by  reference  to  the  irritation  of  sensory  nerves  and  sensory 
centres  (pp.  37-40).  That  this  is  so  derives  strong  confirmation, 
as  Dr.  de  Watteville  points  out,  from  the  fact  of  the  total  absence 
of  any  such  hallucinations  in  cases  of  complete  anterior  polio- 
myelitis, where  what  is  practically  a  maiming  occurs  only  on  the 
motor  and  not  at  all  on  the  sensory  side  of  affected  limbs. 

Nor  can  I  think  that  any  real  light  will  be  thrown  upon  the 
fundamental  problem  by  mere  speculations  concerning  the  very 
<Ioubtful  pathogenesis  of  "  fatigue  and  fidgets."  I  will  not  attempt, 
therefore,  at  any  length  to  follow  Sir  James  Crichton-Browne  in 

■  '  Drain  as  an  Orgao  of  Mind,'  1880,  p.  700. 
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his  speculations  upon  these  subjects.  Still  it  may  be  remarked 
that  the  **  fact  of  the  indisposition  for  mental  as  well  as  for  bodily 
exertion  **  under  conditions  of  fatigue  would  of  itself  seem  to  point 
to  some  general  modification  in  the  great  nerve  centres,  and  not 
to  an  altered  molecular  condition  only  of  hypothetical  "motor 
centres  "  in  the  cortex.  Similarly  indecisive,  as  it  seems  to  me,  is 
his  supposition  in  regard  to  the  causation  of  fidgets,  which  he 
imagines  to  be  due  to  a  "  surcharged  or  excitable  state  of  the  same 
centres."  It  is  indecisivo,  I  mean,  for  helping  us  to  gauge  the 
relative  correctness  of  his  view  and  of  mine  in  regard  to  the  true 
functions  of  these  particular  cortical  centres,  seeing  that  it  would 
be  equally  open  to  me  (holding  the  views  which  I  have  brought 
forward  as  to  the  functions  of  these  centres)  to  explain  with  the 
same  degree  of  ))lau8ibility  the  phenomena  of  fidgets  by  the  phrase 
above  quoted,  adduced  though  it  was  by  Sir  James  Crichton- 
Browno  in  support  of  the  rival  doctrine. 

I  believe,  however,  that  such  speculations  are  too  vague  to  be 
of  any  service  to  either  of  us.  When  Sir  James  Crichton-BrowBO 
says,  "  I  cannot  divest  myself  of  the  belief  that  as  we  have  percep- 
tion at  the  end  of  ingoing  currents,  we  must  have  apprehension  at 
the  beginning  of  outgoing  currents,"  I  see  in  that  statement  the 
enunciation  of  a  favourite  belief  rather  than  evidence  in  support  of 
its  truth. 

Again,  I  am  afraid.  Sir  James  Crichton-Browne  has  read  my  paper 
to  little  purpose  if  he  supposes  that  I  am  willing  to  assent  to  his 
notion,  that  to  endow  the  convolutions  of  the  "excitable  area" 
with  kinesthetic  rather  than  with  motor  functions  is  "  to  d^;rade 
a  large  region  of  the  cerebrum  from  its  high  estate,  and  leave  it  a 
mere  superfluous  intrusion  in  the  brain  mass ; "  or  if  he  imagines 
that  it  forms  any  part  of  my  view  to  say  that  kinsesthetio  oentrea 
have  "no  part  to  play  in  ideation,"  or  that  they  are,  in  any 
way, "  redundant  or  HU])erfluou8."  In  regard  to  the  performanoe  of 
voluntary  movements,  Sir  James  Crichton-Browne  saya,  "  Senaory 
impressions  from  the  part  to  be  moved  can  play  no  part.  They 
come  too  late."  That  is  true.  Hut  what  I  contend  ia,  tltat  it 
is  the  molecular  motions  conoemed  with  the  memory  of  past 
visual  and  kinnsethetio  sensations  occasioned  by  similar  nuyve- 
ment,  whose  revival  takes  part  in  the  production  of  the  movement 
now  about  to  be  executed,  llieae  centres  are,  in  iaot,  those  oon* 
oemed  with  what  he  terms  **  the  r^;ulation  of  the  jet,"  and  that, 
tlirough  the  intervention,  in  part,  of  revived  imjursaiioiis,  and,  in 
part,of  now  occurring  impressions  oooaaioned  by  present  movements. 

l)r.  llttghlings-Jaokson,  in  the  main,  reiteratea  his  woU-knowa 
views,  but    unfortunately,    in    spito   of   them*  or  rather  after 
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having  given  them  the  follost  consideration,  I  have  felt  oom- 
|)ellcd  to  come  to  the  very  oppodte  conclusions.  He  does  not 
ill  any  way  endeavour  to  show  me  where  I  am  wrong,  or  attempt 
to  explain  away  the  difficulties  which,  aa  I  have  pointed  out, 
now  maike  his  favourite  doctrine  untenable.  I  am  as  fully 
imbued,  perhape,  as  he  is  with  tho  great  value  of  the  doctrine  of 
lOvolntion,  and  have  been  so  for  the  last  five-aud-twenty  years  at 
lea8t.  I  agree  with  him  further,  that  "  the  unit  of  coostitutiun 
of  the  nervous  system  ia  a  scnsori-motor  unit."  But  I  can  neither 
jdn  with  him  in  supposing  tliat  wo  have  any  knowledge  whatso- 
ever of  psychical  accompaniments  of  the  molecular  processes 
occurring  in  motor  centres;  nor  that  there  is  the  least  need,  in 
accordance  with  the  doctrines  of  Evolution,  for  supposing  the 
existence  of  motor  centres  in  the  cerebral  cortex.  Much' of  that 
knowleilge  which  he  ascribes  to  molecular  movements  taking 
place  in  motor  centres,  I  believe  may  be  better  accounted  for 
by  molecular  movements  taking  place  in  sensory  centres.  The 
ictivity  of  sensury  centres  constitutes  in  all  cases,  as  I  maintain, 
ho  necessary  prelude  to,  and  the  guidance  by  wliich,  this  or  that 
kind  of  activity  is  to  be  awakened  in  the  constituent  elements 
'■  r   centres,  for   the   production  of  purposive   movements. 

.  ..  _iiling8-Jack8on  says: — "I  contend  that  when  I  make  a 
movement  with  my  hand  I  have  a  psychical  state  just  as  certainly 
as  I  have  another  when  I  see  that  red  chair."  In  this  I  quite 
agree  with  him,  only  I  say  that  the  psjchical  state  is  compound 
in  its  origin,  and  of  the  kinesthetic  order.  But  when  he  says, 
"  I  submit  that  we  have  psychical  states  attending  activities  of 
motor  elements,"  I  do  not  at  all  agree  with  him,  seeing  that  he 
has  left  unanswered  all  the  overwhelming  objections  to  this 
doctrine — and  especially  if  the  assertion  which  immediately 
^V8  is  to  bo  taken  as  a  typo  of  the  only  evidence  he  can  adduce 
-is  support.  What  he  subsequently  adds  is,  in  my  opinion,  of 
equally  doubtful  value.  He  says : — "  For  these  psychical  states 
there  is  no  name  except  in  the  case  of  words  ;  words  are  psychical 
states  attending  activities  of  motor  elements  representing  certain 
very  special  and  complex  articnlatory  movements."  But  to  make 
such  a  statement  without  proof  as  a  contribution  to  this  discussion, 
when  Dr.  Jackson  knows  that  it  is  a  view  directly  repudiated  by 
•■\(  and  many  others  as  an  appanage  of  the  above-mentioned 
Kived  doctrine,  is  no  more  likely  to  weaken  the  tenability  of 
my  view  than  to  strengthen  his  own.  Merely  to  reiterate  such 
Htatcments  is  surely  useless  when  Iho  underlying  doctrine  is  itself 
f:»st  dying  if  not  actually  dead. 

I  Again,  how  what  Dr.  Jackson  says  touching  the  errors  of  the 
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**  popular  psychologist "  can  be  enppoaed  to  throw  light  on  this 
diaonwion  I  fail  to  understand,  as  I  do  not  know  whether  or  not 
he  impntes  to  any  one  who  has  taken  part  in  it  the  crass 
absurdities  which  he  mentions. 

I  find  it  a  little  difficult  fully  to  appreciate  the  intended 
cleverness  of  Dr.  Meroier's  oontribution  to  this  discussion,  beoanse 
it  at  once  impresses  me  with  a  sense  of  its  hollowness.  Like  a 
bubble,  it  only  requires  to  be  pricked  to  vanish  into  thin  air. 

Dr.  Mercier  is  supremely  indifferent  as  to  facts  for  the  establish- 
ment of  his  own  views,  and  correspondingly  inaccurate  in  his  in- 
terpretation of  my  views.  He  professes  to  define  my  notion  as  to 
what  constitutes  a  real  motor  centre,  and  also  to  state  what  I  mean 
by  co-ordination,  though  in  neither  case  is  the  result  such  as  I  can 
accept  as  a  statement  of  my  view.  He  seems  to  think  his  own 
notion  that  all  co-ordination  of  movements  occurs  in  motor  centres 
of  higher  and  higher  rank,  from  the  cord  upwards  to  the  cerebral 
cortex,  must  necessarily  be  true.  Here,  however,  I  venture  to 
differ  from  him  in  two  respects.  First  of  all,  I  do  not  accept  as 
motor  his  motor  centres  of  the  cortex ;  and,  secondly,  I  say  that 
ccHordi nation  of  movements  mainly  takes  place  in,  or  is  brought 
alxxil  by,  different  sensory  centres,  of  higher  and  higher  rank  and 
endowed  with  more  and  more  complexity  of  function,  the  lowest 
Ixing  in  the  spinal  cord  and  the  highest  in  the  cerebral  cortex. 
Further,  I  am  of  opinion  that  it  is  under  the  influence  of  thesft 
sensory  centres  of  different  grades  that  motor  elements  in  different 
motor  centres  are  called  into  simultaneous  or  successive  activity, 
as  a  result  of  which  connections  become  established  between 
them  (motor  co-ordinations),  with  the  effect  that  subsequent 
movements  of  the  same  kind  are  rendered  more  and  more  easy. 
Co-ordination  is,  therefore,  in  my  opinion,  primarily  and  essentially 
dependent  upon  the  functional  activity  of  sensory  centres,  thoagh 
the  motor  centrt«  respond  secondarily  by  the  establishment  of 
intercellular  and  intercentric  connections. 

Again,  the  reason  which  Dr.  Mercier  impntes  to  me  as  the 
support  for  my  belief,  tliat  the  centres  of  the  **  excitable  area  **  are 
not  motor,  is  not  in  the  least  in  aooordanoe  with  what  I  say.  I 
have  sought,  on  the  one  hand,  to  bring  forward  some  evidence 
tending  to  show  that  these  centres  are  the  termini  for  a  certain 
class  of  sensory  impressions,  and  on  the  other,  that  there  is  no 
need  for  postulating  the  existence  of  cortical  motor  centres  at  alL 

After  such  various  statements  of  his  own  and  not  too  aocnrate 
representations  of  my  views.  Dr.  Iblercicr  approaches  the  climax 
of  his  argument  not  without  signs  of  exultation.  He  triumphantly 
proceeds  to  show   how,   in   his  opinion,  I   have   |>erfonncd   the 
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remarkable  feat  of  establishing  in  an  inoontestablo  manner  the 
ductriuo  which  I  sought  to  rufuto.  Hero  again  he  must  permit 
me  to  diftur  from  him.  I  am  seemingly  led  to  this  inane  result 
by  dint  of  a  little  jugglery  on  the  part  of  Dr.  Mercior  with  my 
words,  coupled  with  a  tuppre$$io  vert  which  is  equally  disingenuous. 
Thus,  by  attributing  to  me  the  view,  that  the  efferent  current 
from  the  "excitable  area"  is  attended  by  an  act  of  willing,  he 
seeks  to  make  me  say  that  '*  what  ou  ita  physical  Hide  is  an 
outgoing  current,  is  on  its  mental  side  a  volition  of  movement," 
whereas  I  never  said  anything  of  the  kind.  My  contention  is  that 
the  act  of  willing  immediately  precedes  the  outgoing  current,  and 
that  the  molecular  movements  which  constitute  this  current 
are  in  part  engendered  in,  and  receive  their  final  direction  from, 
the  functional  activity  of  aeruory  centres  of  kintusthetic  type 
entering  into  the  composition  of  the  excitable  area  of  the  cortex. 

Now  what  Dr.  Mercier  erroneously  terms  the  commonly  received 
doctrine  (ie.  the  disproved  doctrine  of  Bain  and  Wundt)  is,  that 
some  of  the  sensations  accompanying  movements  are  concomitants 
of  the  outgoing  current  from  motor  centres  through  whose 
activity  they  are  realised  in  consciousness ;  whereas  my  contentiun 
is  that  all  the  sensations  accompanying  and  occasioned  by  move- 
ments are  realised,  through  the  intermediation  of  sensory  nerves, 
in  sensory  centres.  Yet  Dr.  Mercier  is  pleased  to  say  that  I  have 
proved  the  very  doctrine  I  set  myself  to  controvert.  I  fancy 
few  will  be  found  to  agree  with  him. 

The  remarks  of  Professor  Haycraft  are  interesting,  and  it  is  not 
difficult  to  recognibo  in  them  the  expressions  of  a  genuine  seeker 
after  light.  When  he  says  that  a  sensory  impulse  from  the  arm 
**  passes  to  the  brain  in  order  that  it  may  be  correlated  with  other 
impulses  pas-iiing  in  other  loops  belonging  to  the  special  senses ; 
for  the  brain  is  to  be  considered  strictly  as  an  enlargement  due  to 
the  presence  of  those  sense  organs,"  I  am  quite  prepared  to  agree 
with  him.  Much  of  what  follows,  however,  seems  to  me  to  be 
either  obscure  or  of  doubtful  cogency.  I  do  not  think  we  can 
accept  his  definitions  of  a  sensory  cell  and  of  a  motor  cell,  since 
they  would  ajjply,  for  the  most  part,  only  to  certain  cells  in  the 
spinal  cord  or  medulla.  But  whenever  an  impression  of  a  sensory 
order  asoends  through  iho  spinal  cord  to  the  brain,  it  may  and 
probably  does  pass  through  two  or  three  sensory  centres,  in  which 
it  may  be  brought  into  i)ossible  correlation  with  other  afferent 
impressions,  before  reaching  certain  groups  of  cells  in  the  cortex. 
Now  these  latter  would  seem  to  be  typical  sousory  cells,  since  their 
activity  immeiliately   lights   up   a   correlated   activity   in    many 
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parts  of  the  brain,  the  whole  being  attended  by  the  development 
of  oertain  psychical  states  corresponding  with  sensory  and 
perceptive  processes.  But  the  activity  thus  excited  may  extend  in 
stiU  wider  and  more  complicated  circles  thronghout  the  brain,  into 
regions  which  omstituto  (if  we  may  so  speak  without  implying 
anything  like  top< .graphical  oxclusiveness)  annexes  of  the  sensory 
centres.  The  combined  ^imnltaneoa8  activity  of  large  portions  of 
the  whole  of  these  brain  areas  would  corres|)ond  with  definite 
intt'llfctual  excrciBts  sxich  as  the  formation  of  general  notions  and 
concepts,  together  with  abstract  reasoning  generally.  All  these 
portious  of  the  brain  must,  however,  be  in  the  closest  functional 
relation  with  those  portions  of  the  auditory,  visual,  and  kin- 
SBsthetio  centres  in  which  corresponding  impressions  oonnected 
with  words  in  their  auditor^',  visual,  and  kinaesthetic  relations 
have  been  organised.  By  this  kind  of  association  language  and 
the  power  of  thinking  are  mutually  strengthened,  and  nndei^  a 
co-ordinate  development. 

Thus,  here  in  the  cerebral  cortex,  as  a  whole,  we  have  the  birth- 
place and  home  of  man's  intellectual,  moral,  and  emotional 
nature— the  physical  substrata  being  cells  of  sensory  type  and 
others  more  or  le»«  modified,  together  with  the  inter-oommunicating 
notwoikH  of  all  kindn  by  which  those  oeUs  are  brought  into 
relation  with  one  another. 

But,  it  may  be  said,  is  there  not  a  part  of  the  cortex  devoted  to 
volitional  action,  and  does  not  this  part  contain  motor  centres 
and  motor  cells  ?  I'his  is  a  view  which  is  )X)pnlar  at  present,  and 
it  in  the  position  which  Dr.  Ferrier,  following  tlio  lead  of  our 
President,  has  done  his  best  to  establish.  For  my  own  part,  I 
regard  every  portion  of  this  doctrine  as  erroneous.  I  am  glad  to 
find  in  Dr.  de  Watteville(with  whose  remarks  I,  for  the  most  part, 
cordially  agree)  one  at  least  ready  to  hold  with  me  that  volition 
is  only  intelltct  in  action.  This  doctrine  I  have  long  held ; 
therein  following  Spinoza,  who  said  more  than  two  oentnriee  ago : 
— "The  \M11  and  the  Intelligence  are  one  and  the  same  thing.** 
From  this  )K)int  of  view,  as  I  have  elsewhere  contended,*  Dr. 
Ferrier  seems  to  start  with  a  fundamental  mi»oonoeption  when  he 
supposes,  in  reference  to  cortical  centres,  that  thoao  "immediately 
concerned  in  effecting  volitional  movements  "  are  "  as  such  tmlj 
mottir." 

The  Rctipe  of  "  Will "  or  "  Volition  "  was  clearly  enough  nuurked 

out  by  Ix)cko  when  ho  said,  in  the  simple  but  effective  language 

of  the  time : — **  We  find  in  ourselves  a  Power  to  begin  or  forbear, 

continue  or  end  several  Actions  of  our  Minds  and  Motions  of  oar 

*  *  Brain  as  an  Organ  of  Mind.'  p.  581. 
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lUxlif.s.  }.ar«<ly  by  a  thought  or  proforonce  of  the  Mind."  A^  t<> 
tho  niitiiK'  uf  the  i>rooe88efl  comprised  under  what  is  known  uk 
"  Will,"  may  we  not  find  them  described  in  the  Himpleot  terms  by 
Hartley  and  his  pre<loce88or  Hobbea?  Thus,  Hartley  bays : — "  Tho 
Will  appears  to  be  nothing  but  a  desire  or  aversion  sufficiently 
strong  to  produce  an  action  that  is  not  automatic,  primarily  or 
tecondarily.  .  .  .  The  Will  is,  therefore,  that  desire  or  aversion 
which  is  strongest  for  the  present  time."  The  conflict  of  mental 
moods  or  motives  is  sometimes  slight  and  sometimes  complex 
(entailing  what  we  now  term  inhibitory  processes),  before  what  is 
called  a  resoltition  or  Will  to  do  a  certain  action  is  arrived  at.  As 
Hobbes  quaintly  says : — "  The  whole  sum  of  desires,  avert>ions, 
hopes  and  fears,  continued  till  the  thing  bo  either  done  or  thought 
imposidble,  is  what  we  call  Deliberation."  Here  th«'n  we  have 
intellect  in  action,  with  absolutely  nothing  of  motor  activity 
a)ncerned  with  its  manifestation. 

The  result  of  any  conflict  of  motives,  great  or  small,  simple  or 
complex,  is  that  ultimately  our  desire  to  carry  into  action  one  of 
a  certain  numl^r  of  plans,  or  to  operate  in  this  or  that  way, 
triumphs.  Supposing,  for  the  sake  of  argument,  that  the  result  of 
our  deliberation  is  a  resolve  or  desire  to  perform  a  certain  definite 
muscular  action;  we  could  not  resolve  to  perform  such  action 
without  having  remembered  the  action  in  question,  or,  in  other 
words,  without  having  revived  in  idea  a  conception  of  the  move- 
ment to  be  executed.  This  was  long  ago  clearly  pointed  out  by 
James  Mill,  who  showed  that  something  else  in  reference  to 
volitions  (or  actions  desired  to  be  accomplished)  always  accompanies 
or  immediately  follows  the  emotion  of  Desire — viz.,  an  Idea  or 
Conception  of  the  kind  of  Movement  needed  for  the  gratification 
of  the  Desire. 

Now  this  idea  or  conception  of  the  movement  needed  involves 
the  conjoint  activity  of  two  sensory  centres,  that  is  of  the  visual 
and  of  the  kinajsthetic  (under  tho  latter  would  be  included  those 
tactual  elements  referred  to  by  Dr.  de  Watteville).  This  idea  of 
the  movement  about  to  be  produced  seems  to  constitute,  as  James 
Mill  contended,  "the  last  part  of  the  mental  oiHjration,"  that  is 
the  last  actions  associated  with  psychic  processes — beyond  we 
have  mere  physical  links  intervening  in  intemuncial  fibres,  motor 
centres  and  motor  nerves,  through  the  intermediation  of  which 
appropriate  muscular  contractions  are  caused. 

Thus,  the  exercise  of  our  Will  means  the  exercise  of  our  Intellect 
till,  in  the  end,  we  determine  upon  some  course  of  action.  There 
is  thus  no  separate  region  of  the  cortex  needed  to  be  sot  apart  for 
volitional  exercise  (the  idea  is  absurd  except  to  those  who  believe 
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in  tlio  doctrine  of  Wundt  and  Biiin)  simply  becaaso  all  dcpartmentf 
uf  mind  aro  liable  to  be  called  into  action  at  different  tiracfl  in 
different  oombinatiuns,  as  the  prelude  to  our  willing  this  or  that 
action — and,  consoi^uently,  wide  but  ever- varying  )>ortion8  of  the 
cerebral  cortex  are  called  into  play  on  different  occasions.  Such 
philosophers  as  Uugald  Stewart  and  Dr.  Thomas  Brown  de- 
liberately omitted  to  discuss  "  Will "  as  a  distinct  department  of 
mind.  "  To  know  all  our  sensitive  states  or  affections,"  the  latter 
says,  "  all  our  intolluctual  states,  all  our  emotions,  is  to  know  all 
the  states  or  phenomena  of  the  mind." 

Suppose,  for  the  sake  of  argument,  that  my  position  be  oorreot, 
that  the  whole  of  the  cerebrul  cortex  is  occupied  with  such 
processes  as  tho^o  to  which  I  have  above  referred.  Then  it  must 
Ix)  clear  that,  from  this  cortical  mantle,  fibres  muiit  descend  to 
motor  centres  of  various  grades  of  complexity  situated  in  lower 
portions  of  the  bruin  and  in  the  spinal  cord.  That  being  so,  the 
question  at  once  arise.s,  whether  these  efferent  fibres  would  pass 
off  from  all  sensory  centres  indiscriminately.  That  notion  I 
reject.  I  come  to  the  conclusion,  that  the  most  important  aen- 
f^ry  guidance  and  education  of  movements  has  its  birth  either 
in  combined  auditory  and  kina'sthetio  centres  (for  articulatory 
movements),  or  in  combined  visual  and  kiuKsthetic  centres  (for 
limb  movements). 

In  the  casi>  of  the  activity  of  each  of  these  couples  I  oomo  to  the 
further  conclusion,  that  the  kinajstlietio  centres  aro  the  last  to 
come  into  oi>eration.  And  hero  1  am  glad  to  have  the  support  of 
Dr.  Koss,  who  says : — "  I  at  least  give  my  unhesitating  adhosiun 
to  Dr.  liastiau's  opinion,  when  he  suys  that  the  kiuassthotio  centre 
IS  the  lust  centre  which  must  be  excited  anterior  to  the  movement 
ill  any  jmychical  action."  liut  the  very  heart  or  kernel  of  the 
ktniestheiio  centre  in  any  one  hemisphere  would,  in  my  opinion, 
be  represented  by  the  curticul  terminus  for  **  muscular  aenso " 
im)>ressiuns.  From  such  regions,  tliereforo,  it  is,  as  I  suppooe,  that 
the  outgoing  fibres  issue  by  means  of  which  our  Intellect  plays 
u{M>n  subjacent  motor  centnm  when  we  desire  to  perform  thin  ur 
that  so-ealleil  **  voluntary'  action." 

Now  for  one  word  concerning  the  "fiat"  which  Sir  James 
Crichton-Browne  seems  to  surround  with  some  air  of  mystery,  as 
though  there  at  last  we  had  a  something  of  cortical  origin  which 
could  truly  In;  doiicrilNMl  at  once  as  psychical  and  as  motor.  This, 
in  my  opinion,  is  altogether  erroneous.  When  wo  hesitate  as  to 
what  we  shall  do  or  siiy  and  at  last  decide  to  adopt  this  or  that  alter- 
native, there  must  already  during  the  period  of  hesitation  be  nascent 
c&citutiuuM   in    the   jMrts  uf  the   bcutory  centres   related   to  the 
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movements  thought  of  (that  is,  rival  nasoent  ideas  of  moyement), 
which  would  correepond  with  different  outgoing  rontes  for  the 
passage  of  stimuli  to  motor  centres.  But  as  soon  as  we  arrive  at  a 
definite  do8ire  to  perform  one  of  the  movements  in  question,  all 
inhibitory  intlnenoee  blocking  that  route  cease  (we  are  at  the 
Btage  of  what  has  been  termed  the  "  fiat "),  the  idea  of  this  move- 
ment becomes  fully  revived,  and  the  movement  is  straightway 
executed  by  the  passage  of  stimuli  downwards  through  a  cor- 
responding set  uf  intemuncial  fibres  issuing  from  the  kinacsthetic 
centres  in  action,  and  proceeding  thereby  to  the  appropriate 
motor  centres. 

Now  this  conception  being  true,  we  should  only  expect  (what  is 
in  accordance  w^ith  facts)  one  set  of  excitable  centres  to  exist  in 
each  cerebral  hemisphere  for  the  diflferent  voluntary  movements 
an  animal  is  capable  of  executing,  and  therefore  I  contend  that 
existing  evidence  points  strongly  to  the  conclusion,  that  the 
centres  in  the  Rolandic  and  marginal  areas  are,  as  I  have  termed 
them,  kinaisthetic  and  not  motor. 

Did  motor  centres  really  exist  in  the  cortex,  clearly  there  should 
be  a  double  set  of  excitable  centres  in  each  hemisphere — the  one 
set  corresponding  with  the  definite  points  whence  fibres  pass  oflf 
from  the  kintesthetic  to  the  motor  centres,  and  the  other  set  at 
the  soverul  motor  centres  themselves  and  the  points  whence  their 
efferent  fibres  issue. 

If  it  should  be  said  by  some,  as  by  Dr.  Ross  and  Mr.  Horsley, 
that  muscular  sense  centres  may  be  situated  in  the  upper  layers, 
and  corresponding  motor  centres  in  the  lower  layers  of  the  same 
regions  of  the  cortex,  the  diflSculty  of  the  absence  of  the  two  sets 
of  centres  in  each  hemisphere  would  certainly  be  got  over.  But  I 
fully  believe  and  hope  that  the  persons  who  adopt  this  view  may, 
after  a  time,  come  to  see  that  there  is  really  no  reason  for 
[Kwtulating  the  existence  of  motor  centres  in  the  cortex  at  all, 
when  they  have  rejected  the  doctrine  by  which  alone  any  such 
view  was  roi.dered  necessary — the  notion,  that  is,  that  psvchical 
procesijcs  are  direct  accompaniments  of  the  action  of  motor  centres, 
and  therefore  that  such  centres  would  need  to  be  correlat'd  in  the 
cortex  with  sensury  centres  and  their  derivatives.  Once  get  rid 
of  the  notion,  that  any  such  psychical  processes  exist  in  connection 
with  the  activity  of  motor  centres,  as  Dr.  Ferrier  and  Dr.  Koes 
have  done,  and  there  is  no  longer  the  faintest  need  for  i>ofitulating 
the  cxi<stenoe  of  cortical  motor  centres. 


Critical  Digcsf. 

SOME  RECENT  OBSERVATIONS  ON  PERIPHERAL 

NEURITIS. 

BY  B.   H.   riEBSON,   M.D.   (PIBNA,  DBE8DEN). 

SiNCR  tho  publication  of  Leyden's  paper  on  Polioinjelitia  and 
NeuritiB,  in  18^0,  which  was  founded  on  some  observations  made 
by  Dum6nil,  Eichhorst,  and  Leyden  himnelf,  the  number  of  cases 
of  peripheral  (multiple)  neuritis  related  by  different  authors  has 
become  so  considerable  that  we  must  neceesarilv  abstain  from 
attempting  an  exhaustive  review  of  the  entire  literature  of  the 
subject ;  we  shall  try,  however,  to  give  a  general  survey  of  the 
question  as  it  appears  in  some  more  or  leas  elaborate  works  of 
recent  date. 

To  Ixjgin  vnth  English  work,  Buzzard's  monograph  :  "  On  some 
forms  of  paralysis  from  peripheral  ncoritis,"  treats  the  subject 
with  all  tne  accuracy  and  thoroughness  that  characterises  this 
writer.  The  little  book  is  divided  into  three  lectures,  the  first  of 
which  contains  a  more  general  account  of  the  various  forms  of 
neuritis,  such  as  localised  forms  of  neuritis  (traumatic,  rheumatic)  ; 
ty]>ical  (multiple)  neuritis;  alcoholic,  diphtheric,  syphilitic 
neuritis  ;  neuritis  from  gout ;  endemic  neuritis  (kakkd  or  beriberi\ 
Dr.  Buzzard  justly  insists  upon  the  importance  of  a  thorougn 
examination  of  tho  electrical  reactions  in  all  cases  where  the 
presence  of  neuritis  must  be  kept  in  view,  and  he  shows  in  several 
instances  tho  diagnostic  value  of  this  investigation.  It  is  interes- 
ting to  find  here  the  statement,  that  a  most  precise  d^mriptiim 
of  typical  multiule  neuritis  (observed  in  Paris)  has  lieen  given 
forty  years  ago  W  Graves,  in  his  **C]inioal  Medicine.**  He  alao 
states  that  the  French  pathologists  "  searched  anxiuusly  in  the 
nervous  centres  for  the  cause  of  this  strange  disorder,  but  oould 
find  none.  There  was  no  evident  lesion,  functional  or  organic, 
discernible  in  the  brain,  cerebellum,  or  spinal  marrow."' 

■  I  havo  no  <loabi  that  osacs  of  mnlUple  oenritls  mi^ht  be  fesod  under 
difTcn-nt  nnnic*  in  the  litentore  of  former  j«an :  so  I  onio«  seroMi  an  pbwusUou 
moutionod  by  Vwt  M»yncrt,  of  Vienna,  in  a  paper  called  *  KkisMD  Aber  Umfkog, 
He,  der  klini«'hon  INyohiatrie.'  p.  22  iVicnna,  IKTti?:  a  naitrr  of  SMMt  in- 
t4>m|M>rat«   I  rnoffnt  oold   hy  wnlking  no  eoM  stoocs  st  nij^t, 

complaimil  n  tM  kft;  in  tiuaUo  to  walk  (atasT):  paisiisortbe 

I, .i.,i;,....r ^.i.  „.i,..„„i-K..i     '-^MalpMayais oaths 

low  of  WBSiMoa  in 
I  :   Braia  sad  i|ilttal 

I,  .n  w  nhiiw   iiuUiiug  but  Uighi  ainf)>li>  a  unall  degroo  of 

liwIrH-opiialus. 
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'  ^   '-<-ture  we  find  an  accurate  description   of  the 

ltd  anatomy  of  nmltipio  neuritis,  more  especially 

i<  :iii.i  the  endemic  forms  of  this  disease.     Dr.  liazzard 

;;it  Dt'jerine's  cases  of  "  nevro-tabes  p6riph6rique  "  muMt 

I.  '  ■  '■    '     V   iic  neuritis,  and  he  points  out 

t  ining  the  distinction  of  such 

.,    impai  biiity,   pains,  absence    of  knee» 

'f.,  form  '  ->. 

to   the   r<trer  forms   of  multiple 

after  enteric  fevers,  dengue  and 

I:  well-kiiuwu   diphtheritic  jjaralym's,  which  Dr. 

1 '  to  be  due,  in  most  cases,  to  multiple  neuritis. 

iluable  hints  about  the  diagnosis  and  pn^nosis 

as  of  polyneuritis,  to  which  are  added  directions 

tor  the  treatment  of  the  di.sease. 

Dr.  Buzzard's  book  fully  deserves  to  be  studied  by  aU  those  who 
an-  inttitstod  in  the  progress  of  neurology. 

Of  the  giuat  number  of  articles  on  neuritis  published  in  archives 
and  jonmala,  we  can  only  mention  a  few.  Roger  *  gives  a  survey 
uf  a  considerable  number  of  cases  observed  by  several  authors, 
adding  a  case  of  his  own.  This  author  attempts  to  identify 
Luiiilry's  acute  spinal  paralysis  with  Duchenne's  paral3rsie 
ii>(*'iidante  subaigue.  He  says  that  in  the  former  the  progress 
of  the  disease  is  too  rapid  to  allow  the  development  of  muscular 
atrophy ;  the  absence  of  sensitive  troubles  in  these  cases,  as  in 
Duchenne's  disease,  he  considers  as  unimportant  for  the  diagnosis, 
and  he  distinguishes  therefore  two  furms  of  subacute  polyneuritis 
according  to  the  presence  or  absence  of  sensitive  disturbances. 
We  do  not  think  that  the  present  state  of  our  knowledge 
justifies  this  statement;  though  since  Duchenne's,  Landry's, 
Westphal's,  A'c,  ]>ublications  on  the  subjects,  the  microscopical 
anatomy  of  the  nervous  centres  has  made  considerable  advances, 
this  question  may  not  yet  be  decided ;  from  the  clinical  standpoint 
sensory  symptoms  are  essential  for  the  diagnosis  of  neuritis ;  and 
the  mere  fact  that  in  some  cases  of  Landry's  paralysis  no  alterations 
of  the  spine  and  brain  have  been  found,  is  not  sufficient  to 
make  us  look  upon   them  as  specimens  of  polyneuritis.' 

'  "  I) -s  n<'vrite«  periph^riqoes ; *'  *  L'Encepliale,'  1885. 

•  Til  it  thU  view  itf  not  correct  I  can  show  by  a  oaae  of  LAndrjs  panilTaia 
wlkirb  I  oboenred  in  Dreflden,  in  Aagiut  1884.  The  patient,  an  annurned  lady 
47  jcan,  had  been  ill  aboat  ive  or  nx  dars,  when  I  was  leqoeated  tone  ba.  Dr. 
Hagtpild,  her  usual  mt-dieal  adrifla',  told  me  then  that  paralysis  of  both  legs  had 
)>■  en  estaklisheil  within  a  few  dajs  without  apjiarent  cause.  There  was  no  fever, 
!  ut  G^mt  tnMitnl  excitement.  The  patient  could  not  move  the  le^  at  all ;  nho 
out  difflcalty;  there  was  not  the  sli^tcsft  trace  of  moaoalar 
r.ilysed  moseles ;  both  tcDdon-refieies  and  deep  reflexes  were 
noniuii ;  iiy  a  cHrvtul  deotiieal  examination  I  ooold  not  find  any  aMeratioD  of  tta 
CsHMlio  or'galvanie  reaoiioM.  Within  the  enraiBg  tfarae  or  four  dars  the  upper 
extreinitie«  lieoame  paralysed ;  there  was  difflenlty  of  bieathiaff,  sliieplaaniMS, 
grn-at  ii.'it  i'.ion.  I  then  ceased  to  attend  myself;  bat  my  frieDcu  Dr.  Mosedorf, 
>>h<)  t«i->k  cliarge  of  the  patient,  told  mo  that  he  repeatedly  tested  the 
•  lectrical  reactions  without  finding  any  change,  nor  was  there  any  atit^y  of 
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An  observation  puUiMhed  by  Striinipell  and  Mubiiu'  deMrres 
Bpocial  attention,  becauBe  it  proves  theexiHtenco  of  exagfi^eration  of 
the  tondon-re6uxo8  in  iMjripbcrul  neuritiH.  (  Buzzard,  too,  h  is  notioed 
tbis  symptom  in  cases  oi  alcoholic  neoritis.^  The  authors  foand, 
in  two  ])atients,  exaggerated  tendon-reflexes  m  both  arms  and  logt, 
in  connection  with  muscular  atrophy,  partial  R.  D.,  and  other 
indubitable  symptomH  of  i>olyneuriti8 ;  as  the  patients  began  to 
recover,  the  tendon-reflexes  became  generally  normal.  Strfimpell 
and  Mobins  are  inclined  to  explain  this  phenomenon  by  aasuming 
a  state  of  increased  irritability  in  the  sensory  nerves  of  themuaclea 
and  their  neighbourhood ;  this  is  the  more  probable,  as  iu  both 
cases  other  sensory  troubles,  pain,  anaostheeia,  etc.,  were  moat 
prominent  symptoms. 

A  great  number  of  authors  have  written  on  the  interesting  form 
of  neuritis  which  is  not  uncommonly  observed  in  intemperate 
individuals.  As  a  most  accurate  and  elaborate  essay  on  the 
subject,  we  have  to  mention  Professor  Bernhardt's  paper, »'  Ueber 
die  Multiple  Neuritis  der  Alkoholisten."  ^  After  describing  a 
characteristic  case  of  his  own  observation.  Professor  Bernhardt 
gives  a  detailed  account  of  a  considerable  series  of  cases,  mentioning 
more  esi)ecially  the  articles  of  Rich,  Schulz,  Strttmpell,  Miiller, 
and  Moeli.  The  author  then  describes  the  recent  observations 
of  alcoholic  ataxy,  or  "  Pseudo-tabes,"  and  their  relation  to 
tabes  dorsalis;  finally  ho  treats  the  dificrcntial  diagnosis  of 
multii)lo  neuritis,  tabes,  subacute  poliomyelitis,  and  Landry's 
paralysis.  When  Professor  Bemhanlt,  quoting  the  well-known 
cases  of  Eiohhorst,  Roth  and  Broadbent,  says  that  we  are  entitled 
to  state  that  after  abuse  of  alcohol  there  has  been  observed  a  form 
of  paralysis,  rapidly  ending  by  death,  and  likely  to  make  the 
impression  of  Landry's  paralysis  even  ui>on  an  experienced 
observer,  we  cannot  deny  this  to  be  so ;  but  we  cannot  admit  that 
this  form  of  paralysis  has  been  proved  to  be  dependent  ui>on 
multiple  neuritis  until  this  will  have  been  shown  by  post-mortem 
examination  of  the  {x)ripheral  nerves  in  a  case  of  this  kind. 

FuANarrrE^  has  observed  four  cases  of  multiple  neuritis,  two  of 
which  ended  fatally  ;  one  of  them  was  that  of  a  patient  suflfering 
from  pulmonary  consumption,  in  the  other  case  there  was  no  OMiae 
at  nil  to  bo  found.     Microscopical  examination  showed  in  both  < 
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that  there  was  degenerative  atrophy  of  the  nervous  snhetanoe, 
more  developed  in  the  peripheral  mrts ;  the  anterior  roots  and  the 
spinal  cord  being  perfectly  normal. 

The  two  other  caaee  recovered ;  one  of  the  patients  was  a 
dnmkard  ;  the  other,  a  prostitute,  had  no  symptoms  of  syphilis. 

Kast,  of  Freiburg,  has  published  a  very  interesting  article  in 
the  Archiv  fiir  klin.  Medicin'  (vol.  40,  I.).  One  of  nis  cases  is 
remarkable  for  its  etiology;  the  patient,  a  girl  13  years  of  age, 
having  had  a  very  slight  sore-throat  (angina  follicularis)  which 
was  followed  by  parettis  of  aooommodatior ,  ataxy,  first  of  the  arms, 
aftorwanls  of  the  legs,  impairment  of  tactile  sensibility,  shooting 
]vtiTis  ;  then  ensued  atrophic  paralysis  of  the  interossei  and  of  the 
with  R.  D.,  loss  of  tendon-reflexes,  bulbar  symptoms ;  death 
aonths  after  beginning  of  the  disease;  multiple  degeneration 
of  iH'ripheral  spinal  and  cervical  nerves,  brain  and  cord  normal. 

The  second  one  was  a  man  of  intemperate  habits ;  the  symptoms 
of  multiple  neuritis  were  combined  with  swelling  of  several 
j'ints.  The  patient  recovered  partially.  Kast  considers  this 
I'oly arthritis  as  a  rymptom  of  polyneuritis,  and  agrees  in  this  respect 
with  Striimpell.  There  is  a  considerable  number  of  cases  on  record 
in  which  painful  swelling  of  joints  occurred  either  in  the  course  of 
multiple  neuritis  or  preceded  the  outbreak  of  the  latter.  Two  obser- 
vations of  this  kind  have  been  made  in  1883  by  Boeck,  of  Christi- 
ania ;  one  of  them  was  combined  with  purpura  rheumatica.  Boeck 
suggested  that  this  latter  symptom,  as  well  as  the  swelling  of  the 
joints,  is  due  to  an  affection  of  the  vasomotor  nerves,  caused  by  tho 
same  infectious  agent  which  produces  the  neuritic  process  in  tho 
niotor  and  sensory  nerve-fibres.  This  explanation  would  be  apt  to 
account  for  those  cases  where  the  symptoms  of  acute  polyarthritis 
seemed  to  appear,  as  it  were,  alternately  with  polyneuritis,  as  it 
was  observed  by  Grocco  and  Fusari,*  and  several  other  authors. 

We  add,  finally,  that  the  statement,  fii-st  made  by  Baelz  and 
Scheube,  that  the  endemic  disease  of  beriberi  or  kak-ke  is  due  to 
multiple  peripheral  neuritis,  has  been  confirmed  by  Tscholowski, 
of  St.  Petersburg,  who  examined,  post-mortem,  several  cases  of  this 
disease,  and  found  well-marked  degenerative  atrophy  of  peripheral 
nenes  together  with  slight  atrophy  of  some  ganglion-cells  in  the 
lnml>ar  region  of  the  cord,  which  latter  alteration  he  is  inclined  to 
consider  as  a  secondary  occurrence. 

*  '  AnnaL  tmivera.  di  Med.  c  Chirurg^  1885. 
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Landouzy  and  Dejerine  on  Progressive  Atrophic  Myo 
pathy  involving  the  Face.  (Hetme  de  Midecme^  Dec.  1886.) — The 
authorH  have  devoted  nmch  time  and  trouble  to  the  very  carefhl 
and  minute  investigation  of  the  varions  types  which  are  to  be 
found  in  the  discaNO  which  is  commonly  called  Progreamve 
Muscular  Atrophy  (Compte»-rendu»  de  FActidemie  de»  Saenee$f  Pttris, 
7  Janvier  1884.  Bevue  de  Mid.,  Feb.- April,  1885).  They  consider 
that  the  types,  at  least  which  thoy  d  •■  iik  belong  to  a  diaease 
l)Oginning  "  in  "  the  muscle  and  not  in  the  spinal  cord,  a  conclusion 
they  wish  to  indicate  by  calling  the  disease  a  progressive  atrophic 
myojiathy,  instead  of  a  progressive  muscular  atrophy.  The  types 
wliich  they  claim  previously  to  have  established  are:  (1)  the 
facio-scjipulo-humeral  tyjM),  and  (2)  the  scapulo-humeral ;  of  which 
the  second  was  believed  to  be  much  the  more  common,  and  the 
first  was  considered  to  belong  to  only  a  very  few  cases  originating 
in  childhood,  such  cases,  in  fact,  as  Diichenne  had  called  Pro- 
gressive Muscular  Atrophy  of  Children.  The  chief  points  they 
wish  to  add  to  what  thoy  have  said  before  are,  that  the  affection 
of  some  facial  muscKs  is  much  commoner  than  was  supposed,  that 
it  consists  chiefly  in  thickened  lips,  the  upper  generally  over- 
hanging, along  witli  weak  and  unequal  movements  of  the  comeni 
of  the  mouth  and  of  the  cheeks,  and  an  incapaoiiy  to  shot  the 
eyelids  completely,  which  gives  thi8/<ict«»  mjfopaikiea  a  heavy  look 
and  clumsy  movements  more  easily  recognised  than  deaoribed. 
The  pronunciation  is  very  indistiuot,  especially  of  the  lalnals. 
And  ihia  fades  thoy  regard  as  a  factor,  which  may  oome  first  io  Uie 
symptoms  of  the  disease  either  in  children  or  adults,  or  may  oome 
on  gradually  late  in  the  disease,  or  may  possibly  never  enter  into  it 
at  all.  The  muNcular  lesion  which  manifests  itself  by  atrophy  they 
consider  as  of  the  same  nature  as  that  which  manifests  itself  by 
pseudo-hypertrophy ;  they  both  originate,  as  the  most  modem  re- 
searches are  taken  to  show,  in  a  muscular  irritation.  That  the 
clinical  results  of  atrophy  and  pseudo-hypcrtrnphy  should  be  so 
distinct  is  a  parallvl  to  the  oases  of  interstitial  iMi^titis,  which 
are  sometimt^  from  l>cginning  to  end  atrophic,  and  sometimes  ftxHn 
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beginning  to  ond  hypertrophic.  They  bring  forward  six  new 
CAMS  in  full  detail,  and  iu  uno  of  these  was  an  autopsy.  The  first 
8ul>j\'ct  was  a  man  of  30,  whose  grandmother,  mother,  and  brother 
were  atrophic,  and  in  whom  the  inherited /acic«  myotropkica  was 
plain  from  childhood.  His  playmates  called  him  a  "  Chinaman." 
He  could  not  keep  his  place  iu  a  military  band,  because  there  was 
no  chance  of  his  ever  learning  to  play  the  flute — his  lips  were  too 
clumsy  and  hypertrophied.  His  scapulo-humeral  symptoms  on  the 
left  side  wore  well  developed  at  the  age  of  ir>.  He  was  allowed  to 
stay  in  the  army  till  after  the  Franco-Gorman  war,  when  he  was 
21,  though  he  only  pretended  to  shoot  from  the  left  shoulder,  and 
after  that  could  do  very  little.  He  was  treated  in  the  Charite  in 
1885.  By  good  fortune  there  were  photographs  of  his  family  and 
himself,  which  showed  the  same  type  of  face  and  atrophy  in  them, 
and  the  progress  of  the  same  disease.  The  photographs  of  his  own 
case  are  admirably  reproduced  in  the  Betme.  The  second  case  was 
in  a  woman  ait.  27,  who  came  at  first  to  the  Hospital,  not  imagining 
she  was  ill  herself,  but  entirely  as  interpreter  for  her  paralysed 
mother,  and  in  her  the  disease  was  recognised  from  her  face  only. 
She  seemed  entirely  unconscious  of  any  abnormality  either  in  the 
face  or  the  arms,  but  on  examination  the  ordinary  scapulo-humeral 
type  of  atrophy  was  found  ;  and  photographs  showed  that  her 
facial  symptoms  had  existed  from  childhood.  She  could  not 
whistle,  or  blow  out  a  candle,  or  frown,  or  shut  her  eyes  com- 
pletely. Her  lips  were  thick,  and  moved  very  little  in  speech  or 
laughter ;  there  was  reaction  of  degeneration  in  the  orbicularis 
orix. 

The  third  subject  was  a  man,  bom  in  18o6,  in  whom  some  affection 
of  the  face  was  noticed  when  he  was  three  years  old.  Some  atrophy 
of  the  muscles  of  the  trunk  and  legs  came  on  two  years  later,  and 
very  gradually  spread  to  the  arms.  When  he  was  nine  he  was 
taken  to  see  Duchenne  at  Boulogne,  who  was  very  much  interested 
in  the  boy,  as  illustratiu);  that  rare  form  of  disease  which  he  had 
then  (1868)  named  atrophic  paralysis  of  children.  He  published 
an  account  of  the  case  {De  V Electrisation  localisee,  3'^  ed.  1872,  p. 
fully  describing  the  facial  symptoms  mentioned  in  the 
:  cases,  except  the  inability  to  close  the  eyes  completely  ;  he 
illustrated  them  by  photographs,  and  found  similar  symptoms  in 
his  mother  and  his  brother.  A  year  or  two  later  the  flexors  of 
l>oth  legs  b^an  to  contract,  and  he  became  a  hopeless  cripple.  He 
could  use  his  hands,  however,  and  made  a  scanty  living  by  being 
dragged  about  France  in  a  go-cart  by  an  idiot,  and  selling  little 
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bookii  of  instmction  in  shorthand  writing.  At  last  tho  idiot  died 
and  he  came  into  Hospital  under  tho  care  of  M.  Landonzy  in  1886, 
showing  tho  same  fade*  mpopatkieOj  of  which  Dnchenne  bad 
published  a  description  18  years  before,  with  the  additional 
inability  to  close  the  eyes  completely  which  had  not  been  noticed 
previously.  Tho  atrophy  in  tho  arms  and  neck  were  much  more 
advanced.  In  tho  4th  case  there  was  no  history  of  here! ' 
atrophy  of  a  scapulo-hu moral  type  came  on  set.  40 ;  and  no  afiV  > 
of  the  face  was  noticed  till  he  was  45.  In  the  5th  case  there  was 
probably  some  complication  with  lead-poisoning.  lie  was  a  man 
of  40,  who  had  had  dropped  wrist  in  1872,  and  in  oonseqnenoe 
given  up  hia  trade  as  painter ;  but  in  1885  was  found  to  have 
progressive  atrophy  of  scapulo-humeral  type,  with  the  addition  of 
facial  symptoms  in  1886  and  notable  atrophy  of  the  tongue.  The 
Cth  and  last  case,  in  a  man  of  66,  was  fatal,  and  was  examined  very 
minutely.  At  the  age  of  20  he  began  to  notice  atrophy  about  the 
shoulder,  which  spread  very  slowly  into  the  arms  and  legs.  He 
was  a  hawkor,  and  could  go  on  with  his  trade  till  he  was  63.  There 
was  no  visible  affection  of  the  facial  muscles  whatever  ;  no  fibrillar 
contractions  ;  no  reaction  of  degeneration ;  no  abnormality  of  kne^ 
jerk  and  no  hereditary  history.  He  died  of  pulmonary-tuber- 
culosis, and  an  autopsy  showed  no  abnormality  of  the  spinal  cord, 
of  tho  cervical  sympathetic,  of  the  anterior  roots  of  the  peripheral 
nerves ;  but  simple  atrophy  of  the  muscular  fibres  with  great  multi- 
plication of  tho  nuclei.  In  some  muscles  a  few  fibres  were 
hypertrophied,  and  in  the  most  atrophied  muscles  ihaee  was  aovne 
interstitial  fat.  The  point  on  which  the  authors  lay  most  stress 
is  that,  though  tbcy  could  not  detect  abnormality  of  the  facial 
musoles  in  life,  they  foiind  after  death  that  they  were  degenerate 
or  beg^ning  to  degenerate,  a  point  they  consider  of  import- 
ance as  showing  that,  sooner  or  later,  the  face  beoomes  involved 
in  this  progressive  atrophy.  Westphnl  has  alno  published  three 
oases  of  progressive  nuiscular  atrophy  with  affection  of  the  ocular 
muscles  {Chariti-Annalen^  Berlin,  1886),  and  he  notices  the  thick, 
overhanging  upper  lip,  "  like  a  tapir's,"  in  one  of  them. 

A.  T.  Mms,  M.D. 


B  E  AI  N. 

JULY,  1887. 

d^rxgmal  g^rticlcs. 

Tin:    NATURE    OF    THE    OBJECTIVE   CAUSE    OF 
SEXSATTOX— Part  II.  TASTE. 

BY   JOHN    BERRY   HAYCRAKT. 

HoBBES  (subsequently  Hartley  and  many  English  psycholo- 
gists) vieweil  sensation  as  the  result  of  a  pressure  or  action  of 
an  external  particle  of  matter  upon  the  appropriate  sense- 
organ,  and  a  transmission  along  a  nerve  to  the  brain.  Those 
multitudinous  feelings  of  sight  and  hearing,  of  taste  and  smell, 
of  which  we  are  conscious,  were  all,  according  to  this  thinker, 
the  result  of  transmissions  to  the  brain  excited  from  without ; 
nor  is  this  view  without  modem  scientific  support. 

It  is  not  one  of  the  newest  triumphs  of  microscopical 
research  to  show  that  the  eye,  the  ear,  the  nose,  and  the  tongue 
are  all  beset  with  little  cellular  particles,  attached  to  the 
sensory  nerves  of  those  parts,  and  extremely  sensitive  to  the 
"  pressures  "  or  "  actions  "  of  external  particles  of  matter.  Let 
us  call  these  the  sensitive  cells  or  end-organs  of  the  body, 
understanding  by  this  term  that  they  are  formed  on  the 
external  ends  of  the  nerves.  These  end-organs  are  all  very 
much  alike  in  shape  and  general  appearance,  it  matters  not 
from  which  sense-organ  you  take  them  for  examination.  In  all 
cases  the  part  attached  to  the  nerve  is  thick,  granidar  like 
ground  glass,  and  with  a  kernel  or  nuclettt ;  the  outer  and 
more  projecting  part  is  drawn  out  into  a  rod  or  hair.     It  is  the 
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style  or  hair  which,  directly  stimulated  from  without  the  bo<iy, 
excites  the  nerve  through  the  inner  segment,  sending  an 
impulse  to  the  brain,  and  giving  rise  to  asensatioi). 

No  doubt  an  anatomist  could,  by  careful  inspection,  tell  at 
once  the  end-organs,  taken  from  the  retina  of  the  eye,  from 
those  of  the  car,  or  the  nose,  yet  they  are  all  formed,  as  it  were, 
on  the  same  plan. 

No  one  has  insisted  more  emphatically  than  Mr.  Herbert 
Spencer  that  these  end-organs  have  all  come  from  common 
parentage,  hence,  in  part,  their  similarity.  We  are  to  look, 
in  fact,  if  we  wish  to  understand  their  nature  aright,  upon 
these  different  end-organs  as  arising,  by  slow  development, 
during  the  evolution  of  the  animal  world,  from  a  layer  of 
simple  cells — ectodermic — found  covering  the  bodies  of  oar 
more  primitive  ancestors.  Most  of  these  ectodermic  cells 
remain  as  the  cells  of  the  skin,  but  some  are  changed  into 
the  end-organs  of  the  special  senses  we  are  discussing. 

Now  this  development,  Mr.  Herbert  Spencer  would  say,  is  in 
part  the  result  of  the  action  of  the  surrounding  forces  or  the 
environment  upon  the  organism  itself.  Those  acting  for  many 
generations  have  produced  changes  which  depend  ujH)n  the 
nature  of  the  organism  and  of  its  environment. 

That  motion  of  the  ether  which  travels  with  such  velocity 
and  which,  striking  the  eye,  sets  up  an  impulse  in  the  optic 
nerve,  and  on  reaching  the  brain  produces  a  sensation  we  call 
light,  is  a  vibratory  motion. 

That  motion  of  the  air — not  t»l  the  same  vti-.^ii,  as 
light — which,  striking  the  ear,  produces  a  sensation  we  call 
sound,  when  the  impulse  it  sets  up  reaches  the  brain  along 
the  auditory  ner>-e,  is  also  a  vibration. 

No  one  doubts  at  the  present  time  that  all  material  {tartides 
are  in  constant  motion  of  a  vibratory  nature.  The  molecules 
of  a  gas  are  vibrating ;  so  are  those  of  a  liquid  and  a  solid. 
The  particles  of  salt  in  the  sea,  or  the  sugar  in  a  cup  of  tea, 
are  in  constant  motion ;  so  are  the  molecules  of  quinine 
and  quassia,  the  odorous  particles  of  musk  and  of  the  rooe. 

We  see  then  that  the  body  is  surrounded  and  acted  uiK)n 
by  various  forms   of  matter  in  yibratory   moi 
vin>nment«  which  have  developed  the  special  orgii 
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the  more  simple  ocUxlerinic  cells  are  moving  partieles  of  matter, 
and  thoy  have  in  all  the  nenae-orgaiis  produceii  the  end-organs 
before  alluded  to — armed  with  little  rods  or  styles,  the  iden- 
tical structures  capable  of  being  to  an  extraordinary  deg^ree 
aftt»ct«»d  by  motion. 

With  these  general  qualities  common  to  the  environments 
of  h11  the  special  senses,  which  senses  are  built  up  so  essentially 
on  the  same  tyjie,  we  shall  expect  to  find  very  striking 
analogies  between  the  modes  of  production  of  the  different 
senses.  Thanks  to  the  labours  of  Young,  Bfaxwell  and  Helm- 
holtz,  we  know  a  good  deal  about  the  way  in  which  the 
o^^nism  is  stimulated  by  light  and  sound,  but  we  know  almost 
nothing  about  the  protluction  of  taste  and  smell.  Indee<l 
this  matter  has  as  yet  received  so  little  attention  that  scarcely 
anything  is  known  to  the  specialist  which  is  not  the  intellectual 
property  of  every  one. 

The  following  paper  is  an  investigation  into  the  nature  of  the 
production  of  taste  sensations ;  the  question  of  the  production 
of  smell  sensations  I  shall  discuss  in  a  subsequent  pa|>er. 

Let  us  take  for  our  guide  this  unity  of  plan  so  evident  from 
a  study  of  the  microscopical  anatomy  of  the  sense-organs ;  let 
us  study,  first  the  production  of  sight  and  hearing,  and  then 
endeavour  to  find  analogous  ways  in  which  it  may  be  possible 
to  account  for  the  production  of  taste. 

The  end-organs  of  the  retina  are  stimulated  by  the  vibrations 
of  ihat  rarefied  matter  called  ether,  in  a  way  as  yet  not  clearly 
understood.  These  vibrations  differ  very  much  from  one  another 
in  rapidity  or  pitch,  some  are  so  slow — the  ultra-red  rays  of  the 
spectrum — that  they  produce  no  sensation  at  all.  Some  again 
— the  ultra-violet — produce  no  sensation,  because  they  are  too 
rapid.  Between  these  two  extremes  we  find  a  large  number  of 
rays  of  the  visible  spectrum — which  when  they  fall  upon  the  eye 
cause  a  sensation  of  light  and  colour.  Now  it  is  found  that  the 
kind  of  colour,  or,  as  we  may  call  it,  the  quality  of  the  sensation, 
depends  directly  upon  the  pitch  of  the  vibration  and  nothing 
else.  A  somewhat  slow  vibration  causes  a  sensation  of  re<l, 
a  more  rapid  one  a  sensation  of  orange,  and  so  on.  It  is 
seldom  in  nature  that  the  eye  is  stimulated  by  vibrations  of 
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only  one  pitch ;  thus  I  Imve  in  front  of  me  a  bo<»k  that  hjis  a 
cover  of  a  crimson  colour,  and  I  know  by  experiment  tliat  thin 
crimson  sensation  is  only  produced  when  the  eye  receires  at 
the  same  time  from  the  same  object  at  least  two  sets  of  vibrar 
tions.  The  vibrations  that  produce  the  sensations  of  crimson, 
scarlet,  purple,  lilac,  &c.,  are  all  complex ;  that  is,  they 
are  combinations  of  two  or  more  sets  of  simple  vibrations. 

We  sec  then  that  it  is  the  kind  of  vibration  which  determines 
the  quality  of  the  sensation  in  the  sense  of  sight,  and  that  there 
are  differences  in  the  vibratory  ether  outside  the  body  to 
correspond  with  the  almost  limitless  colour  variations  of  which 
we  are  sensible. 

I^t  us  turn  to  hearing.  If  we  place  a  long  piece  of  steel  in 
a  vice,  and  altor  its  length  at  will,  we  shall  find  that  on  striking 
it  with  a  rod  it  will  vary  in  the  rapidity  of  its  vibrntions,  and 
various  sound  sensations  will  be  produced. 

If  it  vibrate  slowly,  some  ten  times  a  second,  w»-  sluiU  h^ir 
nothing,  and  if  it  vibrate  very  rapidly  indeed  we  shall  hear 
nothing ;  but,  as  in  the  case  of  sight,  we  shall  find  varying 
sound  sensations  produced  within  these  extreme  limits.  The 
quicker  the  vibration,  the  shriller  the  sound. 

In  nature,  observe  the  analogy  with  the  ether  vibration ; 
sonorous  vibrations  are  seldom  simple.  From  a  flute,  or  a 
violin,  we  have  a  bundle  of  vibrations  striking  the  ear  when  a 
note  is  sounded.  The  vibration  is  comjdex — generally  consist- 
ing of  a  slow  vibration  called  a  fundamental  tone,  and  a  series 
of  overtones  harmonically  relate<l  to  it.  The  sound  of  a  flute 
is  quite  different  from  that  of  a  violin,  even  when  the  same 
note  in  the  musical  scale  is  sounded  in  both  cases.  The 
reason  is  that  the  bundles  of  vibrations  are  diffV'ront,  the  over- 
tones differing  in  intensity  and  arningement.  We  see  there- 
fore that  the  hind  of  vibration  falling  on  the  ear  determines 
the  quality  of  the  sound  produced.  Both  in  sight  and  hearing 
the  sensations  will  depend  upon  the  pitch  or  rapidity  of  the 
vibration  if  it  is  a  simple  one ;  or  if  it  is  complex,  upon  the 
pitch  and  arrangoment  of  the  component  simple  vibrations. 
We  may  say  then  that  the  kind  or  character  of  the  vibratory 
motion  determines  the  quality  of  the  sensation  in  both  cases. 
A  knowWge  of  these  facts,  together  with  the  known  similarity 
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ill  Sim.  iiiio  of  the  end-organs  of  all  the  Btusv.-?,  uill  iuiiumlly 
lead  an  iuvestigutur  who  wishes  tu  study  tiistc  or  smell  pro- 
duction to  search  for  analogous  conditions  in  these  senses  also. 

In  sound  and  light  we  have  motions  varying  to  an  almost 
limitless  degree  in  their  kind  or  character.  Have  we  motions 
of  the  same  or  similar  nature  in  rapid  solution  ? 

As  we  have  seen,  matter  in  the  liquid  state  is  in  motion,  the 
molecules  of  sugar  in  water  are  in  motion,  and  what  is  more, 
the  motion  is  characteristic  of  the  substance.  The  motion  of 
salt  is  different  from  the  motion  of  sugar,  and  the  motion  of 
sugar  from  the  motion  of  quinine.  We  have  then  a  field  for 
inquiry  open  to  us,  for  if  we  can  connect  definite  taste 
sensations  with  definite  motions  we  shall  have  the  analogy  we 
seek.  Let  us  proceed  to  this  inquiry.  We  know  that  by 
increasing  the  weight  of  a  tuning-fork,  and  also  by  increasing 
its  bulk,  we  can  cause  it  to  vibrate  more  slowly,  and  the  same 
law  has  been  found  to  hold  good  for  ultimate  atoms  and 
molecules,  the  proof  of  which  will  be  given  later.  Is  there 
then  any  relation  between  taste  sensations  and  the  molecular 
height  of  sapid  substances  ? 

If  we  take  the  molecular  weights  of  acid  substances,  we  shall 
find  in  the  case  of  hydrochloric  acid  a  weight  of  36'5,  in  the 
case  of  sulphuric  acid  98.  Lithium  chloride,  molecular  weight 
42*5,  and  potassium  sulphate,  molecular  weight  174,  are 
saline.  Many  other  examples  might  be  adduced  from  bitter 
and  sweet  compounds,  to  demonstrate  that  we  cannot  tell  by 
the  molecular  weight  alone  anything  about  the  taste  of  a 
substance.  In  the  above  example,  an  acid  may  have  a  lower 
or  a  higher  molecular  weight  than  a  salt 

We  shall  see  hereafter  that  molecular  weight  is  not  without 
its  importance,  and  even  at  this  stage  of  our  inquiry  it  may  be 
well  to  allude  to  a  series  of  facts  in  this  relationship.  Bodies 
which  have  the  greatest  molecular  weight  of  any,  such  as 
albumens,  albuminoids,  starches,  gums,  &c.,  are  totally  with- 
out taste;  nor  need  it  be  urged  that  a  ready  explanation  of 
this  is  at  hand.  No  doubt  many  of  these  substances  are  not 
readily  soluble  in  water,  and  in  ooaw^uBoe  they  will  not 
readily  permeate  the  viscous  layer  of  saliva  covering  the 
tongue  and  the  surface  of  the  gustatory  end-organs.     Some 
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albunien»,  such  tu  serum  and  egg  albumen,  are  (airly  soluble, 
and  they  may  all  be  converted  by  appropriate  ferments  into 
allied  products  called  peptones,  which  are  soluble  and  readily 
diffusible,  and  nevertheless  devoid  of  taste.  In  like  manner, 
sturch  may  be  converted  into  dextrin,  a  substance  readily 
diffusible  in  water,  and  tasteless. 

We  find  also  among  the  list  of  tasteless  bodies  all  those  of 
very  small  molecuhir  weight.  Water,  molecular  weight  18,  is 
an  example.  The  simple  g>ises  dissolved  in  water  are  tasteless, 
but  when  we  extimine  substance  with  a  molecular  weight  over 
'M,  we  find  that  when  dissolved  in  water  it  is  capable  of  pro- 
ducing some  taste  or  other.  Sulphurated  hydrogen,  molecular 
weight  34,  is  very  slightly  acid  to  the  taste ;  hydrochloric  acid, 
molecular  weight  36*5,  is  very  acid ;  and  nitrogen  monoxide, 
molecular  weight  40,  is  sweet.  It  is  true  tiiat  the  monat^tmic 
alcohols,  such  as  ordinary  commercial  alcohol,  have  molecular 
weights  over  34,  and  are  tasteless,  so  that  the  same  rale  (Kx>8 
not  apply  to  all  the  carbon  com|K>unds  ;  but  even  here  wo  are 
struck  with  the  fact,  that  these  alcohols  are  the  lowest  of  a 
series,  all  the  polyatomic  and  more  complex  alcohols  being 
sapi<l  and  sweet  in  character. 

There  s(.>ems  then  to  be  some  analogy  between  taste  on  the 
one  hand,  and  sight  on  the  other.  The  substances  of  lowest 
niolecidar  weight,  and  therefore  of  most  rapid  vibration,  like 
the  ultra-violet  rays  of  the  8{)ectnim,  are  incapable  of  pro- 
ducing sensation.  In  like  manner,  there  are  substanoes  of  very 
great  molecular  weight,  and  of  the  most  sluggish  molecular 
vibration  like  the  vibrations  of  the  ultra-red,  also  incapable  of 
affecting  the  Hcnsoriiun. 

Let  us  turn  again  to  our  study  of  sapid  substances,  restrict* 
ing  ourselves  in  the  first  case  to  the  investigation  of  inorganic 
comptunds.  A  large  number,  perhaps  the  greats  number,  of 
inorganic  com))ound8  are  insoluble  in  water,  and  aie  tkeiefore 
tasteless  ;  we  are  therefore  confined  to  those  which  axe  soluble^ 
and  which  are  chiefly  the  salts  of  certain  metals.  I  hav» 
cndeavoure<l  to  obtain  information  as  to  the  tastes  of  different 
substances,  by  consulting  standanl  works  on  chemistry, 
especially  the  dictionary  edited  by  Watts.  In  many  cases  I 
was  unable  to  obtain  any  information  at  all,  and  in  nearly 
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every  case  it  was  insufficient  for  my  i>ur[)ose.  One  knows 
pretty  exactly  what  is  meant  by  a  peacock  blue,  or  a  salmon 
colour,  but  the  general  descriptions  of  tastes  are  absolutely 
unreliable.  Common  salt  and  nitre  are  both  described  as 
siiline,  suljihate  of  magnesia  and  quinine  both  as  bitter.  I 
have  been  obliged  on  this  account  to  taste  the  different 
substances  for  myself,  and  all  the  observations  recorded  in  this 
paper  are  the  result  of  at  least  two  careful  experiments  with 
each  substance.  By  the  term  salt  I  shall  indicate  a  taste  like 
that  of  common  table  salt ;  by  saline,  a  taste  like  that  of  nitre. 
In  recent  times  a  remarkable  discovery  of  Newlands  has 
formed  a  fresh  point  of  departure  in  connection  with  the 
science  of  chemical  physics.  His  observations  led  him  to 
formulate  a  law  which  he  termed  the  law  of  octaves.  Lotbar 
Meyer,  Mendelejeffand  Camelley,  in  extending  his  work,  have 
shown  that  the  Periodic  Law — as  it  is  now  termed — is  one  of 
wide  application  and  importance.  The  nature  of  the  Periodic 
Law  is  now  so  well  known,  thanks  to  the  many  recent  publica- 
tions of  Professor  Camelley,  that  it  would  be  superfluous  to  do 
more  than  merely  sketch  its  main  features. 

If  we  arrange  the  elements  in  the  order  of  their  atomic 
weights,  beginning  with  that  which  has  the  lowest,  and 
passing  to  that  which  has  the  highest,  we  shall  find  that 
there  is  a  periodic  recurrence  of  function  or  property  in  the 
series.  The  first  element  is  a  monad,  the  second  a  dyad,  the 
third  a  tryad,  and  the  fourth  a  tetrad.  Then  we  find  the  fifth 
a  triad,  the  sixth  a  dyad,  and  the  seventh  once  more  a  monad. 
Then  follows  a  second  series  of  seven  elements,  showing  the 
same  variation  in  atomicity,  and  this  repeats  itself  right 
through  the  list  of  elements. 

This  periodic  recurrence  is  seen  not  only  with  atomicity, 
but  with  the  atomic  volume,  the  fusibility,  the  electrical  and 
other  properties  of  the  elements.  There  is  then  a  general 
resemblance  in  physical  properties  between  the  first,  eighth, 
fifteenth,  Ac. ;  between  the  second,  ninth,  sixteenth,  &c.,  and 
so  on.  Mendelejeff  has  arranged  the  elements  in  a  very 
convenient  tabular  form,  see  table  p.  152,  which  brings  out 
these  and  some  other  important  facts. 

Those  elements  which  resemble  one  another,  and  which  we 


152 


THE   NATURE  OP  THE  OBJECTlYli 


can  pick  out,  taking  every  eighth  one  from  that  one  we  start 
with,  form  what  he  calls  a  group  (see  table).  In  vertical  serieg 
are  arranged  the  groups  of  similar  elements,  and  the  terie*, 
each  of  seven  elements,  are  seen  on  the  horizontal  line. 
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•• 
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i« 

•• 
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11 
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13 

•• 

•• 

•• 
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•• 
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•• 
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There  is  one  other  )M)int  of  imi)ort4nice,  namely,  that  the 
elements  of  a  group  which  are  in  an  even  series  are  especially 
related  one  to  another  in  their  pro|)erties.  In  the  table  they 
are  represented  in  small  type.  So,  in  like  manner,  eloment«  be- 
longing to  tlio  same  group  of  odd  series  are  especially  related. 

Thus  Li,  Na,  K,  Cu,  Rb,  Ag,  Cs,  Au  have  all  of  them 
properties  in  common ;  but  in  this  group  Na,  Cu,  Ag,  Au 
are  most  alike,  and  Li,  K,  Kb,  Va.  hLso  in  like  nuinncr.  are 
especially  related. 

Scientific  men  have  lung  l>et'n  taugiit  to  exj>tH't  that 
material  substances  similar  in  their  ordinary  physic^U  pro- 
]>ertio8,  will  exert  a  similar  influence  on  organic  life.  No  one 
has  more  completely  demonstrated  this  than  Drs.  I.rfiuder 
lirunton,  Fraser,  and  Crum  Brown,  who  have  shown  that  not 
only  elementary  protoplasm,  but  even  highly  differentiated 
muscular  and  nervous  tissues  are  affected  in  a  similar  way  by 
Mulwtances  having  allied  ch'^mieal  and  physical  properties. 

Every  one  is  aware,  t(N>,  of  the  im|N>rtant  |Mirt  played  by  the 
(■ompi>nent  atoms  of  a  molecule,  how  by  replacing  an  atom  of 
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liydn>geii  by  an  atom  of  potassium  one  can  convert  ordinary 
water  into  a  caustic  alkuline  substance.  Inasmuch  as  we  have 
a  number  of  salts  formed,  say,  by  the  union  of  chlorine  with 
another  element,  it  is  a  question  well  worth  the  discussion, 
>\  hether  salts  formed  by  the  union  of  chlorine  with  elements  of 
the  aame  group  have  similar  tastes.  Speaking  more  genenilly : 
do  elements  belonging  to  the  same  group  when  combined  with 
the  same  element  or  group  of  elements  to  form  Siilts,  similar  as 
tlu^y  are  in  physical  properties,  produce  simihir  tastes  ? 

It  was  this  question  which  occurred  t<j  me,  when,  baffled  in 
the  hope  of  connecting  taste  directly  with  the  gross  atomic 
weight  of  the  sapid  substance,  I  had  to  reconsider  the  question 
afresh.  This  question,  I  shall  hope  to  show,  may  be  answered 
in  the  afflrmative. 

By  far  the  greater  number  of  sapid  substances  contain 
elements  found  in  Groups  I.,  II.  and  VII.,  and  these  I  accord- 
ingly studied.  The  salts  of  Groups  I.  and  II.  most  easily 
obtained  are  the  chlorides  and  sulphates,  and  of  Group  VII. 
I  selected  the  combinations  these  elements  form  with  sodium 
and  potassium.  As  it  was  very  necessary  to  use  salts  as  pure 
as  possible,  many  were  prepared  for  me  with  great  care  by 
Mr.  Harris  the  chemist,  but  for  the  greater  number  I  have  to 
thank  my  colleague  Dr.  Nicol,  who  placed  at  my  disposal  a 
large  collection  of  very  pure  salts  prepared  by  himself  for  his 
own  well-known  investigation  on  solubilities. 

In  the  subjoined  tables  are  the  results  of  an  investigation  of 
Groups  I.,  II.  and  VII.  We  have  then  to  see  whether  the  same 
taste  sensations  are  produced  by  the  chlorides,  &c.,  of  elements 
having  similar  physical  properties. 

Gbocp  I. 


MeuL 

Chloride. 

SolplMte. 

L 

Salt 

Sal.  Bit. 

Na 

Salt 

Sal.  Bit 

K 

Salt  Sal.  Bit.* 

8«L  Bit 

Cu 

Insoluble 

Sal.  Bit 

Kb 

Bait  Bit.  Sal. 

,, 

Ag 

Insoluble 

Sol.  Bit 

Ci 

Salt  Bit.  Sal. 

An 

Sal.  Alt. 

Italics  iudkate  that  the  scnaatiuu  is  but  slightly  perceived. 
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It  will  Ih:  Hccii  that  all  the  soluble  chlorides  are  salt  like 
tabic  salt,  although  with  the  higher  members  we  have  the 
taste  becoming  more  saline,  a  very  slight  bitter  taste  also 
develops.  Some  stilts  are  astringent,  as  will  be  seen  in  a 
study  of  this  and  of  other  groups.  I  do  not  think  this 
astringency  is  generally  looked  upon  as  a  taste  at  all; 
depMiding,  as  it  does,  upon  the  formation  of  insoluble  albu- 
minates, it  is  purely  a  local  action  on  the  mucous  nicmbrano 
of  the  tongue,  and  will  not  be  again  discusseil. 

The  sulphates  are  saline,  not  salt  at  all,  and  iu  addition  they 
are  distinctly  bitter.  I  have  not  been  able  to  obtain  the 
sulpimtes  of  csBsium  and  rubidium. 

Gbocp  II. 


M.l.il. 

Chloride. 

Ilo 

Acid.  S^^. ,'.  A-t. 

Mg 

Bit.  Sol.     Wrtn.  Pung. 

Bit.  Sttl. 

Ca 

IJit.  Sal.     Wrni.  I'uiig. 

Initolublc 

Zn 

Bit.  Sal.     Wnu.  Piing. 

Bit  SaL  Ast 

8r 

Bit  Sal.     Wrin.  Puiig. 

luaoluble 

Cd 

Bit.  Sal.     Wrni.  AuU 

Bit  Wrm.  A-t. 

B» 

Bit.  Sal.     Pang. 

Insoluble 

Hg 

•• 

•• 

In  Group  II.  the  chlorides  are  all  bitter  salines  with,  in 
nearly  every  c^ise,  a  warm  pungent  flavour.  They  are  very 
disagreeable  to  taste,  and  it  is  long  before  the  flavour  leaves 
tho  mouth.  lierylliimi  chloride  with  the  sulphate  is  de- 
scribed as  sweet.  I  have  not  tasted  the  chloride ;  the  sulphate 
is  distinctly  acid  and  astringent  as  well.  Beryllium  salts  then 
are  a  well-marked  exception  to  the  other  salts,  giving,  as 
they  do,  such  constant  taste  sensations.  The  atomic  weight 
of  beryllium  was  long  an  open  question.  I  am  informed  on 
coui{)etent  authority  that  there  is  now  no  doubt  on  this  head, 
and  I  am  at  a  loss  therefore  to  explain  its  action  as  a  sapid 
substance.    The  soluble  sulphates  are  saline  and  bitter. 

In  Group  VII.  we  have  tastes  produced  which  are  in  the 
main  salt.  In  tho  case  of  both  tho  sodium  and  potassium 
comjMiunds  there  is  a  tendency  to  the  production  of  the  saline 
and  bitter  among  the  higher  members  of  the  group,  and  this 
is  sooner  seen   in    the   case  of   potassium — itself  a   higher 
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inomber — tlian  in  the  case  of  sodium,  a  lower  m* mix  r  <>r 
(»r<)Uj>  I. 

From  tt  study  of  these  groups  we  may  learn  many  important 
facts.  It  will  be  seen  that  much  depends  upon  the  electro- 
negative group  with  which  the  element  is  combined.  Thus 
soilium  combined  as  a  chloride  has  a  different  taste  from  the 
siUphate  of  the  same  element :  with  the  same  electro-negative 
group  similar  elements  give  similar  tastes,  but  with  a  curious 
and  very  unifurm  change  as  we  pass  from  an  element  of  low  to 
one  of  high  atomic  weight.  As  we  shall  soon  see,  a  change  in 
physical  property  may,  in  like  manner,  be  seen  as  we  pass 
iVoni  a  lower  to  a  higher  member  of  a  group. 

.So  far  then  we  have  reduced  taste  to  &  function  of  clLmcnts 
and  their  compounds,  and  we  see  that  it  obeys  laws  which  aro 
tl»e  same  for  so-called  i)hy8ical  properties  of  these  elements. 
Just  as  from  a  knowledge  of  the  components  of  a  comjKJund 
we  can  account  for  its  physical  properties,  so  we  have  to  take 
to  pieces  the  sapid  substance,  before  we  get  the  clue  to 
relationship  between  its  nature  as  indicated  by  its  chemical 
and  j)hysical  properties,  and  the  sensation  it  produces. 

This  is  much  already  to  learn ;  but  can  we  go  a  step  further 
and  ask  "in  what  essential  are  elements  alike  that  produce 
similar  tastes?"  We  turn  naturally  to  the  question  with 
which  we  started,  and  ask,  "do  these  elements  vibrati-  in 
any  way  that  is  similar  ?  "  liapid  advances  are  bein<r  nmdo 
in  the  more  exact  and  extended  inquiring,  how  do  the 
tdtimate  particles  of  matter  move  ?  In  a  few  years,  no  doubt, 
the  investigations  into  the  ultra-red  and  ultra-viok't  spectrum 
will  shed  a  flocd  of  light  on  this  question,  and  will  enable  us 
to  come  to  some  more  definite  conclusion  than  at  present. 
Still  much  is  known,  and  it  may  not  be  premature  even  now 
to  make  use  of  this  in<''>nii>lete  kiiuwl.  <1'/<v 
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No  oue  would  expect  to  find  very  closely  allied  sijectra 
when  comiNiring  elements  even  of  the  same  groups,  and  for 
this  reason.  Suppose  potassium  and  lithium  to  have  such 
a  fundamental  tone  and  a  series  of  upper  partials  each  in  an 
exactly  similar  inharmonic  ascending  scale,  the  tones  of  the 
heavier — potassium — would  all  be  of  lower  pitch  than  the 
lighter — lithium.  An  absorption  line  of  potassium  in  the 
visible  spectrum  will  correspond  in  this  case  to  one  of  lithium 
in  the  ultra-violet.  Thus  all  attempts  to  establish  exact 
mathematical  relationships  between  the  wave  lengths  of 
similar  metals  are  for  the  present  out  of  the  question.  We 
cau  but  hope  to  find  rough  points  of  similarity,  and  these 
are  forthcoming.  The  chlorides  of  the  alkaline  earths  are 
nearly  related.  The  lithium  and  soilium  spectra  have  some 
jKiints  of  similarity,  eajxjcially  in  their  extreme  simplicity ; 
also  potassium  and  rubidium,  each  with  their  five  groups  of 
lines.  Then  again,  chlorides,  bromides,  and  iodides  of 
calcium  and  barium  are  nearly  related,  the  lines  shifting 
towards  the  red  end  of  the  spectrum  in  a  way  which  is  nearly 
proportional  with  the  increase  of  atomic  weight. 

]^[any  salts  absorb  light  of  different  wave  lengths,  and  are 
in  consequence  of  a  definite  colour.  The  colour  is  an  index  to 
this  absorption,  and  to  the  state  of  molecular  vibration  of  the 
salt  molecules.  In  a  paper  on  the  colour  of  chemical  com- 
|K)un(ls,  recently  published  in  the  philosophical  magazine 
(•  Phil.  Mag.,*  July  1884),  Professor  Camelley  demonstrated  a 
relationship  between  salts  of  metals  of  the  same  group  in 
resi>ect  to  colour.  The  salts,  say,  the  chlorides,  of  a  group  of 
metals,  are  much  of  the  same  colour,  except  that,  as  you  pass 
to  the  hi<;)ier  members  of  a  group,  this  changes  somewhat, 
shifting  uniformly  towards  the  red  end  of  the  spectnun.  This 
is  illustrated  by  the  following  diagrams  taken  from  his  paper, 
ill  which  only  those  metals  of  a  group  are  given,  which  are  in 
alternate  series. 
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The  striking  analogy  between  the  above  tab!es  un<l  thuso  of 
taste  alreaily  alhuled  to,  neetls  scarcely  to  be  pointed  out,  it  is 
obvious. 

But  wliut  iloes  this  shifting  towards  the  red  end  of  the 
spectrum  indicate  in  the  case  of  these  coloured  salts? 

Probably  the  colourless  ones  have  vibrations  of  high  pitch 
in  the  ultra-violet;  with  a  higher  atomic  weight  and  slower 
vibration  they  gradually  absorb  the  rays  of  the  visible 
spectrum.  The  blue  rays  are  first  absorbed,  and  the  salt 
appears  yellow ;  then  the  green  giving  orange,  and  then  the 
yellow  and  orange  rays  are  also  absorbed  giving  red. 

In  the  case  of  tellurium  chloride,  all  are  absorbed,  and  the 
salt  is  black.  Camelley  has  therefore  demonstrated  that  the 
salts  of  a  group  have  molecular  vibrations  which  are  similar, 
which  absorb  light  and  give  rise  to  colour  sensations  which 
are  similar,  changing  uniformly,  however,  with  increasing 
atomic  weight. 

Here  then  is  the  whole  analogy  between  taste  and  sight,  and 
it  is  most  complete  in  its  nature.  If  a  curve  be  constructed 
in  which  the  ordinates  represent  the  atomic  weights  of  the 
positive  elements,  and  the  abscissae  a  chromatic  scale  rising 
from  blue,  green,  &c.,  to  black,  we  shall  obtain  a  curve 
indicating  that  the  colours  of  the  compounds  are  a  periodic 
function  of  the  elements  arranged  in  atomic  series.  This  is 
best  seen  in  the  case  of  the-  normal  iodides. 

Upon  the  pitch  of  the  vibration  depends  the  colour  sensation, 
as  every  one  would  admit :  we  find  in  the  case  of  taste  a  result 
in  every  way  is  the  same. 

This  has  been  one  induction  from  the  study  of  the 
inorganic  compounds,  but  a  whole  field  of  inquiry  had  been 
untouched.  As  yet  no  allusion  has  been  made  to  the  carbon 
compounds,  many  of  which  are  sapid.  One  of  the  most 
important  and  interesting  facts  in  connection  with  the 
chemistry  of  the  carbon  compounds  is,  that  they  have  what 
may  be  termed  a  strudwre.  Thus  the  formula  for  common 
alcohol  is  C'H'O,  but  one  of  the  hydrogen  atoms  is  found  to 
be  especially  related  to  the  oxygen,  and  it  is  written  C'H* 
(OH).  In  this  case  then  there  is  one  group  (compound 
ni'lioal)  r''H*  nnitod   with   another   group   OH.     Now   these 
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coin{)oun<l8,  and  it  is  neccMuiry  to  know  this  so-called  structural 
formula  in  order  to  understand  the  property  of  an  organic 
substance.  Just  as  one  can  replace  the  hydrogen  in  waiter 
with  potassium,  and  form  another  substance  of  difterent 
properties,  depending  upon  the  nature  of  the  substance  added, 
so,  in  like  manner,  one  can  replace  the  C'H',  or  the  OH,  by 
other  comiKjund  radicals,  or  even  elements,  and  produce  a 
substance  whose  properties  will  depend  upon  the  nature  of  the 
radical  you  add.  There  are  then  two  points  for  investigation. 
In  the  iirst  case,  can  we  find  in  Siipid  substances,  having,  say 
a  sweet  or  a  sour  taste,  any  compound  radicals  always  present, 
and  from  whose  presence  we  may  say  that  the  taste  sensations 
result  ?  The  chemist  associates  certain  properties  with  the 
presence  of  a  certain  radical  in  a  substance ;  can  we  find 
similar  associations  with  taste  sensation  ? 

In  the  second  place,  do  we  find  with  the  si>octrosco|ie  that 
the  various  combinations  of  a  compound  nidical  preserve 
the  character  of  the  vibrations  of  the  radicals,  unaltered  in 
any  marked  degree  ? 

The  answer  to  the  first  question  can  be  readily  given,  for  it 
will  be  sufficient  to  obtain  a  list  of  substances  giving  a  definite 
taste,  and  to  search  for  some  common  or  similar  radical.  If  a 
radical  common  to  all  be  found,  we  may  safely  answer  it  in  the 
affirmative.  There  are  among  the  carbon  compounds  many 
substances  having  an  acid  taste.  Here  is  a  list  of  those  most 
familiar: 

Acetic  tciil  CH,  CO.OH 

CO.  OH 

«»xiil.oiui.l  CO.OH 

CH,  .  CX)  .  OH 
I 
Fucoinio  ooiti  ..  <  II,.  CO.OH 

/OH 

Olyoolio  acid <  H, 

^fo  .  nil 
CO  .  OH 

<,l\nri.'un.i CH     OH 


CH, 


on 

/OH 

Li»ctlc»ci.i         CH,  CH 

<  ..     nil 
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CU  (OH)  CO  .  Oil 

Tarti.r:.- lu-i.l I 

CH  (OH)  CO  .  OH 
Ik-uiioir  iici.l        C,U,  .  CO  .  OH 

CH  (OH)  .  CO  .  OH 
Malic  ociil  ..     I 

CU,  .  CO  .  OH 

(HO 
Olvoxylic  acid   ..  ..    ' 

CO.  OH 

The  above  ten  examples  of  substances  possessing  distinct 
acid  tastes  are  taken  from  various  classes  of  organic  acids,  and 
they  will  be  seen  to  have  in  all  cases  a  common  group  of 
elements.  This  group  is  a  compound  radical  CO  .  OH,  which 
is  combined  in  all  cases  with  a  different  molecule.  We  have 
then  the  same  right  to  impute  to  this  radical  the  capacity 
of  prmlucing  a  given  taste  sensation,  as  the  chemist  has  of 
looking  upon  it  as  related  to  certain  physical  properties  of 
the  compounds  in  which  it  may  be  found. 

,\.,.,,n,r  <\veot  substances  we  find  the  following  : 

Glycol CH,  .OH 

CH, .  OH 

Glycerine       CH,  .  OH 

I 
CH.OH 

CH, .  OH 

Bfannito  C,H,  (OH), 

Glucose  C,  H„  O, 

Inoeit C,  H„0, 

S*eoharino  ..         ..         ..   C„  H„  0,| 

These  are  all  alcoholic  bodies,  glycol,  glycerine,  mannite 
being,  respectively,  diatomic,  triatomic  and  hexatomic  alcohol. 
The  rational  formulce  of  the  last  three  and  other  nearly  related 
substiinces,  such  as  levulose,  maltose,  &c.,  are  not  at  present 
definitely  settled;  but  it  is  certain  that  they  contiiin  a 
radical  CHjOH,  found  in  the  first  three  substances.  Thus 
the  formula  of  glucose,  according  to  CoUey,  is — 

CH,  .  OH  -  CH  .  OH  -  CH  .  OH  -  CH  .  OH  -  CHOH  -  .  CHO 

Monatomic  ethyl  alcohol  is  tasteless,  and  has  been  alluded 
to  ulrtady.  It  is  the  simplest  alcohol,  the  polyatomic  alcohols 
n  f.rn  il  to  having  a  sweet  taste. 
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Wo  see  here  again  that,  with  a  definite  molecular  stnicture, 
with  the  presence  of  certain  groups  of  elements,  a  definite  taste 
sensation  is  pro<luee<l.  A  chemist  examining  the  rational 
formula  of  a  substance  will  predict  its  properties  to  an  extent 
which  will  vary  with  the  extent  of  his  knowleflge.  We  too 
can  predict  a  property,  that  of  producing  particular  sensation 
when  applied  to  the  tongue. 

There  is  a  large  number  of  organic  compounds  having  a 
bitter  taste,  such  as  quinine,  quassia,  strychnia,  &c ;  but 
inasmuch  as  so  little  is  known  as  to  the  chemical  nature  of 
these  bodies,  an  investigation,  if  applied  to  this  class  of 
substances,  would  be  of  little  use. 

We  have  seen  that  in  inorganic  compounds  the  physical, 
chemical,  and  taste  properties  vary  with  the  nature  of  the 
elements  in  the  sapid  substance  ;  with  similar  elements  similar 
properties  are  associated.  So  too  we  have  seen  among  the 
carbon  compounds  that  the  physical,  chemical,  and  taste 
properties  vary  with  the  comi)ound  radicals  present  in  the 
sapid  substance.  The  question  now  to  be  determined  is, 
whether  or  not  the  compound  radicals  behave  as  elements, 
vibrating  in  a  characteristic  and  definite  way,  not  materially 
disturbed  by  altering  the  combination  ?  This  may  be 
determined  by  the  eye,  with  or  without  the  aid  of  the 
spectroscope. 

We  know  that  chromic  acid  has  an  orange-red  colour; 
combine  it  with  metallic  elements  to  form  chromates,  and  we 
find  that  these  are  coloured,  the  colour  varying  very  slightly 
with  the  metal. 

Picric  acid  is  a  coloured  solid,  and  it  probably  owes  its 
colour,  at  any  rate  in  part,  to  the  presence  of  a  radical  (NOj). 
Its  stilts  too  are  colounul,  the  absiirption  shifting  towards  the 
red  end  of  the  spectrum. 

In  his  interesting  researches  into  the  spectra  of  colourless 
fluids,  observe<l  through  a  considerable  length  of  tube,  I>r.  W. 
S.  Uussell  finds  that  ammonia  gives  certain  well-marked 
absorption  bands.  If  an  atom  of  hydrogen  in  the  ammonia 
bo  replace<l  by  methyl,  forming  a  substance  mofhylamine,  the 
ammonia  bands  are  still  seen,  shifted  however  slightly  towards 
the  re<l  end  of  the  R|>c<*trum. 
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11-  |.l,ic'.'  the  hydrogen  by  the  higher  group  CjIIj,  or  ethyl,  to 
loini  .  tiiyluniine,  uiul  the  sliiftiiig  continues  towards  the  red. 

With  a  series  of  alcohols,  such  as  methylic,  ethylic, 
jiropylic  alcohol,  we  find,  as  we  pass  to  the  more  complex, 
iieavier,  but  similarly  constituted  molecules,  a  shifting  of 
equally  characteristic  bands  towards  the  red  end  of  the 
s()ectram.  It  is  very  much  (and  here  we  may  recall  the 
colour  experiments  of  Professor  Cameliey)  as  if  we  took  an 
instrument,  say  a  violin,  and  kept  loading  its  strings.  The 
notes  would  be  heard  deeper  and  deeper  in  tone,  but  it  would 
be  still  recognised  as  being  the  tone  or  quality  of  the  violin. 

I  have  mentioned  the  above  instances,  though  many  others 
might  have  been  adduced  to  demonstrate  the  same  fact.     We 

-C-O-H 
liave  every  reason  then  to  believe  that  the  radical     ii 
'  o 

H 

;in<l  the  radical  -C-o-H  of  the  acid  and   sweet  substances 
I 
H 

rt-    l)uth    ill  constant  and  characteristic  vibration,  although 

;  iiis  vibration  does  not  effect  the  rays  of  the  visible  spectrum. 

Vot   only  so,  but  we  know  that   this  vibration  will   not   be 

altered  in  character   (from    the   analogy  with   the   ammonia 

radical  in  methylamine),  being  merely  shifted  to  a  small 

♦  xtent  in  pitch,  when  its  combinations  are. changed.     This  is, 

liowtver,  the  analogy  which  we  have  sought. 

lioth  in  the  case  of  sight,  hearing,  taste,  and,  as  I  hope 
afterwards  to  prove,  in  the  case  of  smell  we  have  these 
analogous  phenomena.  On  the  side  of  sensation  wo  have 
variations  in  what  we  may  call  quality ;  on  the  objective  nide 
uc  liave  matter  in  vibration — these  vibrations  vary  in 
cliaracter:  and  it  is  possible  to  connect  the  quality  of  the 
-••nsation  with  the  character  of  the  vibration. 

It  may  be  urged  that  inasmuch  as  an  acid  like  hydro- 
chloric ai'id  |ii...li!.'.>!  n.u.-li  the  same  taste  as  oxalic  acid,  there 
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is  no  such  definite  connection  bctsveen  vil>nitioii  and  s^nsiition. 
There  are,  too,  some  sweet  substances  having  no  rehitionsliip 
to  an  alcohol.  We  know  that  one  can  get  the  same  colour 
sensation  from  a  solution  of  either  a  picrate  or  a  chn>mate, 
two  substances  absolutely  dissimilar  in  chemical  pruijerties. 
The  reason  is  that  they  both  give  a  group  of  vibrations  in  the 
same  part  of  the  solar  spectrum.  It  would  bo  reasonable 
to  exi>eet  that  instances  would  be  forthcoming  of  substances 
of  dissimilar  nature  and  chemical  comjiosition,  with  similar 
tastes.  It  would  seem  probable  then  that  there  is  a  scale  of 
vibrations,  which  may  stimulate  the  taste  organs  analogous  to 
the  visible  spectrum.  If  a  substance  vibrates  in  a  definite 
|)art  of  this  scale,  a  definite  taste  will  be  produced. 

One  must  always  remember  that  the  tongue  has,  likf  the 
eye  and  unlike  the  ear,  no  power  of  analysis.  It  may  be  that 
just  as  a  colour,  say  orange,  may  be  produced  by  either  a 
simple  vibration,  or  a  combination  of  vibrations,  some  li'  ' 
and  some  lower  in  pitch  than  that  of  the  simple  one,  > 
same  taste  may,  in  like  manner,  be  produced  by  a  simple 
vibration  or  a  com]X)und  one  made  up  of  simple  vibrations  of 
higher  or  lower  pitch. 

In  conclusion,  it  will  be  necessary  to  state  very  emphatically 
that  it  is  analogij  that  this  paper  proves — analogy  in  the  pro- 
duction of  the  senses.  It  would  be  premature  to  say  definitely 
how  the  vibrations  of  common  salt  produce  irritation  of  the 
gustatory  nerve.  Is  it  by  setting  up  a  sympathetic  vibration, 
when,  as  in  the  ear,  the  sonorous  waves  set  in  motion  the  end- 
organs  of  the  labyrinth?  Upon  such  a  question  I  have  no 
wish  to  hazard  what  could  only  be  on  opinion?  In  th< 
vibrations  stimulate  the  cones.  How  is  this  done?  it  im 
quite  conceivable  that  this  is  by  setting  up  sympathetic 
vibrations,  but  many  suppose  it  to  be  a  chemical  acti 

If  we  ask  what  is  a  chemical  action,  no  ad(>quate  i  il 

I >c  lorth(*on)ing,  though  many  would  hesitatingly  all    '         a 
even  so-called  chemical   actions  may   have  a  vibratory  .  ;  I 
mechanical   interpretation.     When  we  ^ 
the  manner  in  which  the  end-organs  of  i 
wo  mean  that  \\v  can  prove  an  analog} 
thetic  vibration  of  a  tuning-fork  and  oi  ti  <      li. 
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when  affected  by  the  same  wave  motion.  It  is  nothin;^ 
but  an  analogy  after  all. 

The  productiun,  on  the  other  hand,  of  end-organ  irritation, 
by  light  or  molecular  vibration,  has  no  sufficient  definite 
analogue  in  the  laboratory  of  the  experimenter. 

All  that  I  claim  to  have  proved  is,  that  the  body  is  sur- 
rounded by  vibrating  of  matter,  stimulating  its  sensitive 
surface  ;  that  in  all  cases  the  process  of  stimulation  with  the 
production  of  a  consequent  sensation  is  the  same  to  this 
extent ;  that  the  quality  of  sensation  is  dependent  upon  the 
character  (pitch  and  complexity)  of  the  vibratory  matter. 

Just  as  a  certain  class  of  salts  of  allied  chemical  and  physical 
properties  vibrate  in  a  similar  way,  and  stimulating  the  eye, 
produce  the  same  colour  sensations ;  just  as  certain  strings  of 
definite  length  and  consistency  vibrate  in  a  similar  way,  and 
produce  the  same  sound  sensation — so,  in  like  manner,  similar 
sapid  com{)ounds  (containing  similar  elements,  or  the  same 
compound  radicals)  vibrate  in  a  similar  way,  and  produce  the 
same  taste. 
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ON  RECURRENT  PALPITATION  OF  EXTREME 
RAPIDITY  IN  PERSONS  OTHERWISE  APPA- 
RENTLY  HEALTHY. 

BY  JOHN   S.   BRI8T0WE,  M.D.,  LL.D.,  F.B.8. 

The  subject  to  which  I  wish  to  direct  attention  is  tl 
extremely   mpid   pulsiition,  ocuurring  for   the   most   part    m 
intermittent    paroxysms    of    variable    duration,    in     hearts 
structurally  and  texturally  sound,  and  in  persons  otherwise 
healthy. 

That  hearts  may  beat  with  the  extreme  rapidity  with  which 
I  have  found  them  to  beat,  is  a  fact  which,  I  think,  has  been 
largely  overlooked,  and  with  which  I,  at  any  rate,  had  no 
practical  acquaintance  until  within  the  last  two  or  three  years; 
and  yet  I  feel  sure,  judging  from  my  recent  exiMjrience,  that 
the  condition  which  I  am  about  to  discuss  is  of  frequent 
occurrence,  and  needs  only  to  be  looked  for  intelligently  to  be 
recognised  in  many  persons  who  are  regarded  as  merely 
nervous  and  liable  to  attacks  of  ordinary  palpitation. 

So  far  as  I  know,  the  literature  of  the  subjwt  was,  until 
recently,  limited  to  the  report  in  the  'Hritish  Medical 
Journal,'  for  the  year  1866,  of  three  well-marked  caaes,  the 
first  from  the  pen  of  the  late  Dr.  Cotton,  and  the  others 
respectively  by  Dr.  James  Edmunds  and  the  late  Sir  Thomas 
Watson.  Of  these  cases  I  need  only  say,  that  they  almost 
accurately  resembled  the  most  striking  and  typical  of  the 
cases  which  are  incorporated  in  this  paper ;  that  the  cardiao 
pulsations  during  the  paroxysms  of  palpitation  were  at  the 
rate  of  about  240  in  the  minute ;  that  in  the  interrals  the 
patients  ap{)earod  to  be  well  and  free  from  heart  disease ;  and 
that  in  Sir  Thomas  Watson's  case  (which  proTed  niddenly 
fatal)  the  heart  was  found  to  be  soft  and  somewhat  enlarged, 
but  otherwise  healthy. 
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The  Hrst  typical  case  of  the  disease  which  I  ever  fully 
recognised  wtis  one  which  I  saw  in  consultation  with  Dr. 
Wyiuan,  o(  l*iitney,  in  the  early  part  of  1885.  The  patient  was 
a  fairly  healthy-looking  young  married  lady,  who  had 
evidently  been  liable  for  some  years  to  attacks  of  palpitation, 
and  was  free  from  structural  disease  of  the  heart.  The  attack 
in  which  I  saw  her  came  on  suddenly,  without  apparent 
canse,  and  after  a  week  left  her  as  suddenly  as  it  had  arisen. 
Her  pulse  varied  between  180  and  192  in  the  minute.  A  few 
weeks  later  she  had  a  recurrence  of  palpitation,  when  the 
canliac  beats  were  counted  at  246.  What  seemed  to  me  at 
the  time  the  most  remarkable  feature  of  her  case  was  the 
apparent  absence  of  distress.  Had  I  not  known  that  the 
patient's  heart  was  beating  with  extraordinary  rapidity  it 
would  never  have  struck  me,  from  watching  her  and  conversing 
with  her,  that  there  was  anything  the  matter  with  her. 

Case  I. — Paroxymud  Hurry  of  Heart  of  Some  Tears'  Duration. 

Mrs.  P.,  a  married  lady  30  years  of  age,  was  attacked  about  uix 
weeks  before  I  t-aw  her  with  pleuro-pneumouia  of  the  right  side, 
from  which  she  had  apparently  recovered  completely  at  the  end  of 
about  four  weeks.  A  few  days  before  my  visit  (April  5th)  she 
had  taken  a  drive.  This  seems  to  have  npset  her;  for  on  her 
return  home  she  was  attacked  with  retching,  dyspnoea  and  nervous- 
ness. The  retching  soon  ceased ;  but  the  pulse  was  found  to  be 
beating  with  great  rapidity  (about  180  in  the  minute),  and  this 
rapid  pulsation  has  continued.  She  has  been  kept  in  bed,  com- 
plaining of  fluttering  in  the  region  of  the  heart,  slight  dyspnoea 
and  nervousness ;  but  otherwise  has  appeared  fairly  well.  When 
I  saw  her  she  was  sitting  up  in  bed,  looking  bright  and  cheerful, 
but  pale  and  delicate.  There  was  no  obvious  dyspnoea,  although 
perhaps  she  breathed  a  little  more  quickly  than  normal,  and  no 
cough.  The  heart  was  beating  regularly  at  the  rate  of  192  in  the 
minute.  It  was  not  enlarged  ;  and  the  sounds,  which  were  short 
and  sharp,  were  unattended  with  murmur.  The  lungs  were  healthy. 
There  was  no  abdominal  affection ;  the  urine  was  free  from 
albumen,  and  no  anasarca  was  present.  Her  tongue  was  a  little 
furred  ;  and  her  appetite  not  very  good.  There  was  no  goitre  or 
exophthalmos. 

The  patient  had  been  married  for  three  years,  and  had  no  family. 
She  said  that  formerly  she  was  stout ;  but  that  for  several  years 
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past  8be  had  been,  as  she  now  -was,  thin ;  and  that  she  had  been 
liable  for  some  years  past  to  attacks  wbioh  seemed  to  her  like  that 
for  which  she  was  now  under  troitmont.  They  came  on  suddenly, 
without  cause,  and  after  la»tiug  for  a  few  days  snbsided  sudduuly. 
She  had  consulted  medical  men,  and  bad  been  told  tliat  she  had 
heart  disease,  and  bad  been  directed  not  to  exert  herself,  and 
especially  not  to  hasten  up  hill  or  ui>-etair8.  She  had  never  had 
rheumatisro. 

On  this  occasion  the  heart  continued  to  act  with  extreme  rapidity 
for  a  week,  and  then  suddenly  its  beats  fell  to  110  in  the  minute, 
and  shortly  afterwards  to  92.  I  saw  her  again  on  the  20th  of 
A)>ril.  The  pulse  was  beating  at  the  rate  of  92  in  the  minute, 
and  quite  regularly.  There  was  no  cardiac  murmur,  and  she 
appeared  to  bo,  and  expressed  licrself  as  feeling,  perfectly  weU. 

About  a  month  or  six  weeks  later  she  had  another  similar 
attack,  in  the  course  of  which  the  pulse  reached  246  in  the  minute. 
It  was  unattended  with  dyspnooa,  and  there  was  no  rise  of 
temperature. 

My  second  ease  was  admitted  into  St.  Thomas's  in  July  of  the 
same  year.  It  was  that  of  a  man  between  30  and  40  years  of 
age  who  had  suffered  from  heart  disease  ever  since  an  attack 
of  acute  rheumatism  eight  years  previously.  He  had  obstruc- 
tive and  regurgitant  aortic  and  regurgitant  mitral  disease, 
with  hypertrophy  and  dilatation  of  the  heart.  There  was 
reason  also  to  believe  that  the  arch  of  his  aorta  was  dilated. 
He  presented  all  the  usual  signs  and  symptoms  of  abundant 
aortic  regurgitation.  It  apjioared  that  for  several  months 
Ix^fore  iulmission  he  had  been  liable  to  attacks  of  juilpitation ; 
and  during  the  three  months  he  remaine<l  under  my  care  he 
had  many  such  attacks.  Thoy  came  on  suddenly  at  irregular 
intervals,  night  (»r  day,  without  obvious  cause,  continued  for 
jteriods  which  varied  between  half  an  hour  and  thirty-six  hours 
or  more,  and  subsided  sud<lcnly.  While  in  his  attacks,  he 
complained  of  feeling  ill,  faint  and  weary ;  and  his  palse 
ranged  from  160  to  200  in  the  minute.  In  the  intervals  it 
varied  from  80  to  100.  He  came  under  my  care  for  the 
second  time  early  in  1886,  and  renmineil  in  hospital  for  a 
period  of  four  months.  For  the  tirst  two  months  he  suffered, 
precisely  as  he  had  done  previously,  from  recurrent  attacks  of 
palpitation,  after    which    I    treated    him    for  tiic   first    time 
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gystt'inatically  with  iligitiilis  and  iron;  and  with  th<'  \»>i 
results,  for  the  attacks  at  once  dinnnisheil,  and  during  th<'  last 
six  weeks  of  his  residence  in  hospital,  he  remained  entirely 
free.  He  died  shortly  afterwards ;  but  I  have  not  been  able 
to  obtain  any  information  as  to  the  circumstances  of  his 
deatli. 

Cask  II. — Donhh'  Aortic  and  Mitral  Disease,  and  probably  Aortic 
Aiteiiriiim  ;  Ascites  ;  Paroxysmal  Hurry  of  Heart  ;  Death. 

Williaiu  N.,  a  dealer,  34  years  of  ago,  first  camo  under  my  care 
on  the  30th  of  July,  1885. 

At  the  age  of  twonty-six  he  had  a  severe  attack  of  rheumatic 
fever,  and  has  never  felt  well  since.  A  few  mouths  ago  he  began 
to  suffer  from  palpitation,  short  breath  and  cough,  which  often 
came  on  in  severe  paroxysms,  and  finally  prevented  him  fi  om  doing 
h'\s  wurk. 

He  was  an  exceedingly  pallid  man,  complaining  of  the  symptoms 
alxjvo  enumerated.  The  priecordial  dulness  was  extensive.  The 
heart  was  much  enlarged;  its  apex  beating  in  the  6th  interspace, 
about  three  inches  below,  and  an  inch  and  a  half  to  the  left  of  the 
nipple.  There  was  marked  pulsation  over  tbe  whole  of  this  area, 
and  also  in  the  inner  paii;  of  the  right  second  and  third  intercostal 
spaces.  The  action  of  iho  heart  was  regular,  and  attended  with  a 
musical  systolic  murmur  at  the  apex,  and  a  well-marked  double 
niurmur  at  the  base.  There  was  some  crepitation  at  the  lower 
part  of  both  lungs.  The  cough  was  attended  with  a  good  deal  of 
frothy  expectoration.     The  urine  contiiined  a  trace  of  albumen. 

The  j)ationt  remained  in  the  hospital  until  the  Slst  of  October, 
presenting  in  a  greater  or  less  degree  the  symptoms  above  de- 
bcribed,  and  suflfering  also  from  great  distress  and  weariness,  and 
not  uufrequently  from  pain  extending  down  the  left  arm.  The 
moht  intercHting  phenomenon  in  bin  case,  however,  consisted  in  the 
frequent  supervention  of  attacks  of  palpitation.  These  came  on 
Buddenly,  withoiit  definite  cause,  sometimes  in  the  night,  sometimes 
in  the  day,  and  ended  buddenly,  also  without  definite  cause.  They 
lasted  from  three-quarters  of  an  hour  to  30  hours  or  more  at  a  time ; 
and  while  present  the  rate  of  the  pulse  (which  for  the  most  pait 
continued  regular)  varied  from  160  to  200  in  the  minute.  Alost 
commonly  it  was  alx^ut  180.  The  attacks  came  on  irregularly, 
sometimes  every  day,  occasionally  even  twice  a  day,  and  often  at 
intervals  of  several  days.  During  them  the  patient  felt  ill,  faint  and 
weary,  but  did  not  suffer  from  cardiac  jwiin.      He  complained  of 
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ilygpnooa,  Imt  the  roHpiiations  w«  ro  for  tho  moHt  pftrt  only  abcnt  32. 
IIo  was  liable  to  flight  risos  of  tcnipcratoro;  but  thera  was  no 
obvious  relation  between  them  and  the  palpitation.  In  tho  inter- 
vals between  his  attacks  the  pulse  varied  from  80  to  KM),  was 
generally  regular,  and  presented  a  well  markotl  a^>rtic  regurgitant 
character.  Various  remedies  were,  given  with  the  object  of 
arresting  the  palpitation.  But  latterly  nitro-glyoerino  alone  was 
employed,  in  doses  varying  from  ^i^  to  jV  grain.  This  was 
thought  to  relieve  him  at  times.  But  I  am  doubtful  whotlicr  it 
had  any  real  inflnt  ncu  over  the  action  of  the  heart. 

On  tho  12th  of  Fobruar}-,  188G,  he  was  again  admitted  under  my  . 
caro.  Ho  had  suffered  dunng  the  interval  from  frequent  attacks 
of  palpitation,  and  latterly  his  K'Uy  and  legs  had  l)ect»me  swollen, 
and  ho  had  liad  severe  attacks  of  epistaxis.  His  abdomen  was 
tapped  on  the  4th  of  March,  when  14  pints  of  scrum  were  removed  ; 
on  the  27th,  when  12|  pints  were  taken  away;  and  lastly  on  the 
18th  of  Apiil,  wh»  n  the  amount  withdrawn  was  13  pints.  After 
the  tapjtings  tho  liver  was  found  to  bo  considerably  enlarged. 
Tho  removal  of  the  ascitic  fluid  relieved  the  patient's  breath,  and 
rendoretl  him  generally  more  comfortable,  but  had  no  material 
influence  over  the  attacks  of  palpitation. 

These  continued,  in  fact,  without  change  of  character  up  to  tho 
13th  of  April ;  they  were  just  as  severe,  just  as  frequent,  and  just 
as  irregular  in  their  occurrence   and  duration  as  they  had  been 
during  his  former  stay  in  tho  hospital.     On  the  13th  of  April,  with 
the  object  partly  of  benefititig  the  dropsy,  partly  of  influencing  the 
attacks  of  palpitation,  a  mixture,  containing  ten  drops  of  tincture  of 
digitalis,  five  grains  of  tartrate  of  iron  and  calumb*,  was  ordered  to 
be  taken  every  six  hours.     This  was  five  days  before  tho  last  of 
the  three  dippings  above  mentioned.     During  the  next  week  or 
two  there  were  two  or  three  short  attacks  of  rapid  action  of  the 
heart,   and   then    they   ceased   altogether;    so   that  during   tho 
reniuindcr  of  his  stay  in  tho  hospital,  a  period  of  about  six  weeks, 
ho  continued  <|uito  free  from  them.     Moreover,  although  for  a  short 
time  the  ascitic  fluid  sccme<l  to !«  re-aocumulnting.  it  soon  ceased  to 
collect ;  and  when  he  loft  the  hospital  there  was  lit'lo  or  none 
remaining.     Nevertheless,  for  some  two  or  three  weeks  after  the 
last   dipping,   although    not   suffering   from    ]>alpitation,  ho  was 
Mji'ly   ill,  very  woak,  very  drowsy,   inc]ine<l   to  ramble  at 
,   and  had   several  severe   attacks  of  epistaxis.      Tli< n  br 
improve<l  somewhat,  and  though  weak  and  ill  when  ho  1 
hoNpiUl,  was,  on  the  whole,  a  go<xl  deal  lietter  than  when   n.   \%as 
admitted.     During  l>oth  his  residences  in  tho  ho-pital   bis  \n\ur 
contained  more  or  les«  albumen,  and  his  tcmiierui 
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'.•7  to  101.  In  tlio  intervals  between  the  attacks  of  palpitation  bis 
pnlao  ranged  fn^m  80  to  110,  and  was  apt  to  bo  irregular.  And 
after  tho  last  tapping  bis  respiratiuns  were,  on  the  wbolo,  more 
nipid  I  ban  they  had  been  previously,  and  often  rose  to  40  or  even 
')0  in  tho  minnto. 

He  left  the  hospital  on  the  7th  of  Juno,  apparently  mnoh  l>etter 
than  ho  was  when  admitted,  but  still  very  ill.  Ho  died  at  home 
three  or  four  weeks  later. 

3Iy  next  case  was  that  of  a  lady,  49  years  of  age,  who  for 
several  years  had  had  a  largish  goitre ;  but,  so  far  as  could 
\)G  ascertained,  had  not  suffered  from  palpitation,  or  other 
symptoms  of  Graves's  disease.  When  I  saw  her  she  had  been 
complaining  for  two  or  three  weeks  of  cough,  dyspnoea,  and 
.1,'reat  rapidity  of  heart's  action.  It  had  been  ascertained  on 
several  occasions  that  the  beats  were  about  200  in  the  minute. 
At  the  time  of  my  visit  she  was  in  bed,  complaining  of  a 
frequent  dry  cough  and  palpitation ;  but  in  other  respects 
seemed  to  be  in  fair  health.  'J  he  heart  (the  apex  of  which 
was  somewhat  displaced  to  the  left)  was  beating  at  the  rate  of 
180  in  the  minute,  and  somewhat  irregularly.  Its  sounds 
were  free  from  murmur,  and  no  evidence  whatever  of  disease 
either  in  the  thorax  or  in  the  abdomen  was  discovered.  I  saw 
her  again  three  days  later.  She  was  then  very  restless  and 
ill,  and  her  cardiac  pulse,  which  had  been  240  the  night 
before,  was  now  about  220.  There  was  still  no  discoverable 
visceral  disease.  The  next  day  her  urine  was  found  for  the 
tirst  time  to  contain  a  good  deal  of  albumen.  She  died  tho 
following  night.  I  am  inclined  to  think  that  the  goitre  in 
this  case  was  a  mere  accident  of  the  case,  and  did  not  imply 
the  presence  of  Graves's  disease,  and  to  suspect  that  the 
attack  in  which  the  patient  died  was  only  the  last  of  an 
uurecorded  series  of  such  attacks. 


Case  II  I. — Ooitre — Bapid  Action  of  Heart — Bestle8»nes$ — Attmmtnuria 

—Death. 

Mrs.  P.,  aged  49,  a  patient  of  Dr.  Wyman's,  of  Putney,  has,  on 
tho  whole,  ha<l  good  health ;  bnt  for  several  years  has  had  a 
largish  goitre,  which  is  said  latterly  to  have  canse<l  some  difficulty 
uf  swallowiug.     She  has  been  treaU.nl  with  ioilide  of  potasaiuui. 
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an<l,  ii  is  believed,  with  benefit.  There  liuu  never  lx.-cu  uu 
oxo])hthalmo8,  or  stridor,  or,  so  far  as  ia  known,  attacks  of  palpi- 
tation. 

Her  present  illness  began  two  or  three  weeks  before  I  was  asked 
to  see  her,  on  the  1 6th  of  February,  1 886  ;  and  has  been  characterised 
by  cough  without  ex[)octoration,  shortness  of  breath,  and  great 
rapidity,  with  somo  irregularity,  of  heart's  action.  Her  illness, 
however,  has  not  prevented  her  from  performing  her  accust;>med 
household  duties;  and  it  was  only  yesterday  that,  by  Dr.  Wyman's 
orders,  she  took  to  bed.  Her  pulse  has  been  several  times  counted, 
and  found  to  be  alwut  200  in  the  minute.  Her  appetite  has  been 
jxwr,  but  she  has  slept  well,  and  her  urine  has  been  free  from 
albumen. 

She  was  a  healthy -looking  woman;  and,  as  she  lay  m  i-"!, 
seemed  free  from  dyspnoea  and  all  other  kinds  of  distress.  The 
goitre  was  rather  large.  There  was  no  lividity  or  anasarca.  Htr 
tongue  was  clean.  She  complained  of  cough,  but  it  was  not  severe, 
and  there  was  no  expectoration.  No  evidences  of  disease  were 
discovered  in  the  lungs.  The  prajoordial  dulness  was  rather  large, 
and  the  heart  ai^x  was  thrown  a  little  outwards,  but  there  was 
no  undue  prominence.  The  pul^^tion  was  somewhat  diffused. 
The  hwirt  was  beating  slightly  irregularly,  at  the  rate  of  180  in 
the  minute.  The  sounds  were  short  and  sharp,  but  free  from 
murmur.  No  pericardial  friction ;  pulse  weak,  somewhat  irregu- 
lar.    No  evidence  of  abdominal  or  renal  mischiof. 

I  saw  her  again  three  days  later  (the  19th).  She  was  then  very 
ill.  It  appeared  that  she  hud  been  getting  worrc,  and  that  siiioo 
yesterday  slie  had  been  extremely  restless,  rarely  sleeping,  and 
then  only  for  a  few  minutes  at  a  time,  and  couhtantly  '  -. 

There  was   no  sickne^ss;   but  she  had  taken  little  foo<K  •> 

bowels  had  been  somewhat  confined.  Her  evacuations  had  lioeu 
))assed  consciously.  The  pulse  last  night  had  been  240.  The 
urine  had  been  free  from  albumen  ;  the  temperature  a  little  above 
the  normal.  She  M'as  wow  exceedingly  restless,  tossing  her  limbs 
al)out,  and  shifting  her  position  constantly.  She  was  rational,  but 
her  articulation  was  very  indistinct  Skin  dry,  bat  not  hut; 
tongue  thickly  coated.  Occasional  oongh,but  no  marked  difBonlty  or 
acceleration  of  breathing.  Chest  resonant,  breath-sonnds  healthy. 
Pnecordial  region  as  before.  No  pericardial  or  oardiac  mnrmurx. 
Action  of  heart  somewhat  irregular,  and  varying  from  200  to  220 
in  the  minute.  No  {Paralysis,  no  affection  of  pnpils,  no  fits  — 
nothing  in  fact  to  point  to  cerebral  mischief.    Qoitre  nnchangt  1 

1    hoard   the  next  day  that    the  imtient   was  still   cxtn-h 
rustless;  that  her  pulse  continued  about  220;  and  that  she  soeinetl 
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sinkint;.  Tho  urine  now  was  funnd  to  contain  a  considerable 
quantity  of  albumen.  She  diwl  either  that  niglit  or  tho  next 
morning  early. 

The  case  of  Miss  J.,  which  follows,  is  one  of  remarkable 
interest.  She  was  a  highly  inttdligent  and  active-minded 
woman,  and  for  three  or  four  years  had  occupied  a  post  which 
not  only  involved  continuous  official  labour  and  much 
responsibility,  but  required  her  two  or  three  times  a  year  to 
make  a  tour  of  inspection  embracing  some  of  the  larger 
provincial  towns.  Her  attacks  of  palpitation  began  about  the 
year  1870,  when  she  undenvent  a  long  spell  of  hard  work  and 
anxiety,  which  was  followed  by  a  long  period  of  sleeplessness. 
Tho  first  attack  came  on  quite  suddenly,  and  after  half  an 
hour  ceased  suddenly.  Subsequently  she  had  many  such 
seizures,  coming  on  at  variable  intervals,  often  of  many 
months,  and  usually  without  apparent  cause.  They  increase<l 
latterly,  but  rather  in  duration  than  in  frequency.  The 
attack  immediately  previous  to  the  one  in  which  I  attended 
her,  came  on  towards  the  end  of  1885,  and  lasted  for  six 
weeks,  during  the  whole  of  which  time  her  cardiac  pulse  was 
regular,  and  varied  from  200  to  2b'0  in  the  minute ;  and  she 
continued  to  do  her  official  work,  and  generally  to  act  as 
though  she  were  a  healthy  woman.  Her  next  attack  came  on 
on  the  10th  or  11th  of  April,  1886,  and  ten  days  later  I  saw  her 
for  the  first  time.  She  was  then  suffering  from  a  troublesome 
cough,  and  complaining  (as  was  usual  during  her  attacks)  of 
fidgetiness,  and  of  feeling  in  a  hurry ;  but  otherwise  she 
seemed  well,  and  was  performing  her  official  duties  as  usual. 
Her  cardiac  pulsations  had  ranged  between  200  and  250  in 
the  minute,  and  at  the  time  of  my  visit  were  210.  There  was 
no  obvious  enlargement  of  the  heart;  its  sounds  were  free 
from  murmur,  and  no  evidence  of  disease  was  discovered 
either  in  the  other  thoracic  or  in  the  abdominal  organs.  At 
the  end  of  five  weeks  tho  pulse  suddenly  fell  to  the  normal, 
and  for  five  days  continued  normal.  On  the  10th  of  May, 
without  warning,  the  palpitiition  recurred ;  and,  while  still 
suffering  from  it,  she  determined  to  go  on  one  of  her 
periodical  tours  of  inspection.     She  was  feeling  very  p(K)rly 
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when  she  left  London  on  the  Ist  ot  .(luu-;  on  thu  4th  of 
June,  for  the  first  time  in  her  life,  her  legs  became  swollen ; 
on  the  9th,  she  reached  Liverpool,  and  feeling  very  ill,  tele- 
graphed for  her  brother-in-law  to  fetch  her.  Nevertheless  on 
that  day  she  8i)ent  six  hours  in  inspection.  It  only  remains 
to  say  that  from  this  date  she  suffered  from  anasarca, 
pulmonary  ajwplexy  and  pleurisy,  that  the  rapid  action  of 
her  heart  continued,  and  that  finally  she  dieil  with  the  usual 
symptoms  of  airdiac  inadequacy  on  the  10th  of  July. 

It  is  remarkable  that,  excepting  during  her  last  attack  of 
palpitation,  which  was  unusually  prolonged  and  doubtless 
aggravated  by  persistence  in  the  performance  of  laborioos 
work.  Miss  J.  sufiered  little  while  her  heart  was  beating 
with  extraordinary  rapidity,  and  was  able  to  take  long  walks, 
and  to  j>erform  systematic  and  laborious  mental  and  bodily 
work.  She  usually  complained  of  discomfort  and  worry  when 
the  imlpit^ition  came  on,  but  soon  ap|)arently  became  reconciled 
to  it,  only  feeling  somewhat  irritable  and  restless.  It  is 
remarkable,  too,  that  there  was  no  clear  evidence  even  of 
cardiac  hypertrophy  or  dilatation. 


Cask  IV. — Paroxytmal  Hurry  of  Heart  and  RettUtgntm  of  Fifteen 
Yearn*  Duration — Death  with  Sipnptt/ms  of  Cartliae  ObdrneiioH, 

1  first  saw  Miss  J.,  aged  40,  with  Dr.  Floyer  on  tho  21  si  of 
April,  1886.  Sho  hatl  ilicn  been  suffering  for  ten  days,  and  was 
still  suffuring,  from  an  attack  of  juilpitution. 

Ilor  history  was  as  follows : — Sho  had  had  good  health  down  to 
tho  time  of  tho  Franco-Prussian  war,  when,  owing  to  oircnmstancoa 
on  which  it  is  noedloos  to  enter,  sho  was  for  t<nne  time  ovorworked 
and  had  much  responsibility  thrown  xi\M)n  her.  FoUowing  on  this 
she  suffered  for  some  months  from  sleepleesneas,  and  had  to  take 
chloral.  It  was  about  this  time  that  she  had  her  first  attack  of 
palpitation.  It  coiuo  on  suddenly  and  loft  her  suddenly,  laating 
for  aliout  half  an  hour.  This  attack  was  followed  by  otbera, 
whiih  soixed  her  at  irregular  but  long  intervals,  often  of  many 
nioiitluk  Those  have  inoreasod  n}K)n  her  of  late,  bat  rathor  in 
duration  than  in  froquonoy.  They  have  oouie  on  without  warning, 
and  for  the  most  part  without  obvious  cause ;  bat  she  thinks  they 
have  sometimes  l)oen  indnocd  by  dancing  and  excitment.  The 
last  attack  oocurrvd  in  tho  latter  i^art  of  last  yiar,  and  oonttnued 
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day  and  night  for  about  six  weeks.    Like  all  its  prodooessors,  it 
b^an  and  ended  snd<lonly.     The  palpitations  have  always  been  a 
cause  of  distress  to  her ;  but  have  never  prevented  her  from  taking 
exorcise  or  performing  whatever  duties  ahe  has  had  to  i^orform. 
Fur  the  last  three  or  four  years  she  has  been  a  Government 
inspector  of  needlework,  and  her  employment  has  obliged  her  to 
spend  some  hours  daily  in  official  work  at  Westminster,  and  perio- 
dically to   visit   various   towns   in   England  for  the  purpose  of 
inspecting    the    needlework   at    certain    schools ;    and    she    has 
performed  these  duties  thoroughly,  even  while   the  attacks   of 
palpitation  have  been  on  her,  and  apparently  with  injury.     What 
has  been  the  rate  of  the  heart's  contractions  during  the  numerous 
attacks  she  has  experienced  I  cannot  say ;  but  in  the  last  one  it 
certainly   varied    between    200    and   260   in   the    minute.      The 
higher  number  was  more  than  once  counted  by  Dr.  Sharkey,  who 
was  seeing  her  at  tliat  time.     She  says  that  she  always  feels  much 
distressed  when  an  attack  first  comes  on ;  but  that  afterwards  she 
gets  accustomed  to  it,  and  the  distress  diminishes;  and  that  she 
cannot  lie  on  her  back  or  left  side  on  account  of  the  unpleasant 
throbbing  of  her  heart ;  but  otherwise  is  unconscious  of  its  rapid 
action.     Her  main  complaint  is  that  when  the  palpitation  is  on 
her  she  always  feels  irritable,  fidgety,  and  in  a  hurry  as  if  (to  use 
her  own  expression)  she  was  impelled  "  to  do  three  days'  work  in 
one,"      She    has  not   been   troubled   with   shortness   of    breath. 
She  has  never  had  rheumatism,  chorea,  enlarged  thyroid  or  exoph- 
thalmos.    She  has  not  been  hysterical,  and  the  catamenia  have 
been  regular. 

Her  present  attack,  as  has  been  stated,  came  on  suddenly  ten 
days  ago,  and  has  continued  ever  since,  her  pulse  ranging  the 
whole  time  between  200  and  250  in  the  minute.  She  has  had 
an  irritating  cough  upon  her  for  some  days,  which  seems  to  have 
added  to  her  discomfort ;  and  consequently  for  a  day  or  two  she 
has  remained  at  home. 

She  was  a  healthy-looking  woman,  apparently  not  sufiering  much 
distress ;  and  indeed  no  one  to  look  at  her  or  to  converse  with  her 
would  have  thought  there  was  anything  the  matter  with  her. 
There  was  no  lividity  or  puffiness  of  face,  no  distress  of  breathing. 
Now  and  then,  however,  she  had  a  rather  violent  paroxysm  of 
coughing,  attended  with  little  or  no  expectoration.  On  examining 
the  chest,  the  heart  was  found  to  be  beating  at  the  rate  of  216  in 
the  minute,  and  regularly.  Its  sounds  were  short  and  sharp,  and 
quite  free  from  murmur.  The  apex  of  the  organ  was  not  dis- 
placed ;  and  the  praHX>rdial  dulness  was  not  enlarged ;  but  the 
pulsation  of  the  heart  was  diffused.     The  lungs  were  resonant  and 
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tho  rospiratory  sounds  wore  normal.  There  was  no  ^-'v^n  of 
abdominal  affection.  The  urine  was  free  from  albumen.  Sliu  wuh 
eating  and  sleeping  fairly  well.  I  may  mention  here  that  she 
was  a  singularly  bright,  intelligent  and  well-informed  woman; 
and  not  only  took  great  pleasure  in  her  official  duties,  but  was 
generally  well-informed,  and  could  talk  sensibly  and  pleasantly, 
and  with  piquancy,  on  many  subjects. 

The  next  time  I  saw  my  patient  was  on  the  3rd  of  May.  I 
called  on  her  at  her  office  late  in  the  afternoon.  She  had  been 
performing  her  daily  duties  ever  since  I  last  saw  her ;  and  now, 
having  been  at  her  post  fully  employed  from  an  early  hour  in 
the  morning,  was  preparing  to  leave.  She  looked  well,  conversed 
freely  and  without  difficulty,  and  said  that  she  felt  well  but  for 
tho  feeling  of  unrest,  and  the  impulse  to  hurry,  which  were  alwajrs 
present  when  her  heart  was  acting  rapidly.  The  heart  was 
Ixjating  at  the  rate  of  208  in  the  minute ;  and  had  been  going  on 
thus  without  intermission  for  twenty-two  days.  She  still  had  a 
little  cough. 

I  did  not  see  her  again  until  the  30th  of  May.  I  learnt  then 
that  she  had  awoke  on  the  morning  of  the  5th  of  May  with  her 
pulse  at  120,  and  feeling  quite  well ;  that  in  the  course  of  the 
day  the  pulse  had  fallen  to  its  normal  rate,  varying  between  70 
and  80 ;  and  that  for  five  days  she  continued  absolutely  healthy. 
This  subsidence  oi  tlio  rapid  cardiac  action  was  not  due  to  any 
obvious  cause.  She  had  been  working  hard  and  sleeping  badly 
down  to  the  very  moment  of  its  occurrence.  On  the  10th,  without 
manifest  reason,  the  morbid  action  of  the  heart  recommenced 
suddenly,  and  it  has  continued  ever  since. 

She  was  not  feeling  well  at  the  time  of  my  visit ;  she  had  been 
sleeping  badly,  her  appetite  had  been  poor,  she  had  occasicnally 
been  retching  in  the  morning,  and  she  had  felt  weak ;  moreover 
she  had  been  suffering  from  cough.  But  she  had  been  doing  her 
work  thoroughly,  and  contemplated  starting  on  a  visit  of  in- 
spection to  Diirham,  Liverpool  and  some  other  towns.  Her  heart 
at  this  time  was  boating  regularly,  and  at  the  rate  of  232  in  the 
minute.  There  was  no  murmur ;  the  sounds  were  quite  distinct ; 
but  there  was  scaroely  any  interval  between  the  first  and  second. 
The  pulse  was  weak,  and  could  not  bo  ootinted  at  the  wrist  Her 
breathing  was  quick,  but  I  was  unable  to  determine  its  rate 
because  it  always  underwent  unintentional  modification  when 
I  tried  to  oonnt  it.  But  she  did  not  complain  of  dyspnoea, 
and  spoke  as  nsoal  freely  and  withont  difficulty.  There  wm 
no  lividity  or  anasarca.    The  longs  were  normal. 

On  tho  1st  of  June  she  started  alone  for  tho  north,  as  she  had 
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l<il,  and  visitod  amongst  other  towns  Durham,  and  lastly 
^KX>L  She  felt  ill  when  she  left  London,  and  continued 
fueling  ill  daring  the  whole  of  the  time  she  was  away.  She 
Buffered  from  a  noiiiy,  distressing  and  paroxysmal  cough.  On  the 
4th  of  June  for  the  first  time  in  her  life  her  legs  became  oedema- 
toUii,  and  the  cedema  increased  during  the  rest  of  her  journey.  On 
the  9th  she  spent  six  hours  in  inspecting  a  school  at  Liveri>ool; 
but  she  did  it  with  difficulty,  and  in  the  evening  was  brought  up 
to  town  ]>y  ]i<  r  brother-in-law,  who  had  been  sent  for  to  her  from 

L>'lid«iU. 

1  paid  her  a  visit  on  the  10th.  She  was  then  extremely  ill. 
Her  breath  was  short ;  her  cough  (unattended  with  expectoration) 
was  very  troublesome  and  violent ;  she  complained  of  much  pain 
in  the  prseoordial  and  epigastric  regions  and  across  the  lower  part 
of  the  back.  Her  tongue  was  cleain,  but  she  had  loathing  of  food 
and  frequent  sickness;  no  affection  of  fauces  could  be  discovered ; 
the  lungs  were  resonant,  and  the  breath-sounds  normal ;  the  heart 
was  beating  regularly  and  without  murmur,  at  the  rate  of  208  in 
the  minute ;  there  was  tenderness  below  the  ribs  in  the  hepatic 
region,  and  apparently  slight  enlargement  of  the  liver ;  and  the 
urine  was  scaoty;  her  legs  were  oedematous,  and  she  perspired 
profusely. 

Afterwards  she  passed  a  very  restless  night,  suffering  much 
from  cough  and  dyspncea,  and  from  prsecordial  and  epigastric  pain. 
And  when  I  saw  her  on  the  afternoon  of  the  11th  she  was  much 
\\  orse  than  I  had  yet  seen  her.  She  was  perfectly  sensible ;  but 
the  pneeordial  pain,  and  distress  were  so  great,  her  breathing  was 
so  difficult,  each  recurring  paroxysm  of  cough  was  attended  with 
so  much  aggravation  of  her  sufferings,  and  she  was  so  collapsed, 
that  her  life  was  believed  to  be  in  imminent  danger.  Her  pulse 
was  regular,  and  240.  There  were  no  abnormal  cardiac  or  respira- 
tory sounds.  A  few  whiffs  of  chloroform  gave  great  relief  to  her 
cough ;  and  in  the  belief  that  her  sufferings  were  largely  duo  to 
over-distension  of  the  right  side  of  the  heart  and  to  congestion  of 
the  liver,  twenty  leechis  were  applied  to  the  prtecordial  region. 
These  bled  freely,  and  gave  her  great  and  immediate  relief. 

When  I  visited  her  on  the  12th,  I  found  that  she  had  had  a 
fairly  comfortable  night,  and  that  she  continued  much  easier. 
But  she  was  very  weak,  had  occasional  attacks  of  dyspnoea,  her 
cough,  though  reduced  in  severity,  continued,  and  her  legs  were  still 
anasaroous.  She  did  not  complain  of  palpitation,  but  her  heart 
was  beating  240  in  the  minute.  Her  respirations  were  40.  The 
urine,  for  the  first  time,  was  found  to  contain  a  little  albumen,  but 
no  casts  were  discovered.     The  chloroform  still  relieved  her  cough. 
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Daring  the  next  day  or  two  there  was  no   .   .^,  ^. 

her  condition  on  the  whole;  eho  hod  fairly  good   i 

probably  to  the  sabcntaneoos  injection  of  nior{>li'  .  vvut> 

better,  but  her  appetite  was  very  poor,  and  at  i .  t  off 

into  an  aUirming  state  of  collapoe. 

On  the  afternoon  of  the  14Ui  she  wm  attacked  wi"  ^ 

])ain  in  the  region  of  the  heart — bo  severe  that  she  av  \ 

clutching  at  the  left  breast  with  her  hand,  rocking  hen^  t 

fro,  and  crj'iiig  out  and  groaning.  She  was  very  pale  tarn  „ 
looking,  but  not  distinctly  livid.  The  pain  was  continuoiu,  was 
much  like  that  she  had  suffered  from  pievionsly,  and  did  not 
appear  to  be  true  angina  pectoris.  The  inhalation  of  nitrite  of 
amyl  was  had  rocourtfc  to,  however,  and  with  some  degree  of 
benefit.  Chloroform  was  subsequently  employed.  And  between 
them,  these  remedies,  and  the  application  of  dry  mustard  to  the 
chest,  gave  considerable  relief.  During  this  time  her  pulse  was 
208,  and  her  respirations  40 ;  and  for  the  first  time  I  detected  a 
little  crepitation  at  the  base  of  the  left  lung.  Her  temperature 
was  100-4. 

About  7  P.M.  Dr.  Floyer  gave  her  30  grains  of  bromide  of 
potassium,  and  at  7.40  injected  one-eighth  grain  of  morphia,  after 
which  she  had  Kome  sleep.  About  9.30  she  awoke,  and  felt  what 
she  termed  a  "  lilt "  in  the  region  of  the  heart,  or  as  if  **  one  of  its 
oogs  was  broken,"  she  became  at  the  same  time  more  fiiint  than 
she  had  over  felt  before,  and  thought  she  was  dying.  Ilur 
sister  came  to  her  at  once,  and  found  her  almost  insensible  and 
perfectly  quiet,  with  cold  extremities  and  imperceptible  pulse.  A 
minute  or  two  later  her  bix>ther-in-law  arrived.  She  had  already 
rallied  somewhat ;  but  she  was  still  much  prostrated,  her  hands 
were  cold  and  clammy,  and  her  surface  generally  perspiring 
profusely.  Uor  pulse  had  fallen  to  136.  She  soon  recovered  from 
her  collapse,  and  subsequently  passed  a  comfortable  night. 

On  the  next  day,  the  15th,  idie  was  much  better  than  she  had 
been  fur  some  time.  She  had  little  or  no  distress  of  any  kind ;  her 
appetite  had  improved  ;  her  cough  had  almost  subsided ;  she  had 
no  pain;  she  looked  bright;  her  pulse  (which  could  be  easily 
oonnted  at  the  wrist)  varied  between  128  and  132 ;  the  temperatnro 
was  99 ;  and  the  urine  (which  had  a  specific  gravity  of  1008)  was 
free  from  albumen.  1  thought,  also,  that  the  dropsy  of  the  l<fg8 
had  diminished. 

From  this  time  down  to  the  evening  of  the  23rd,  the  improranani 
seemed  to  be  maintained,  if  not  to  progress.  She  slept  fairly  w«ll, 
and  for  the  first  timo  since  her  joumf^  to  the  north  vrnn  nblo  tn 
lie  down ;  her  appetite  improved ;  her  pulse  vario'. 
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128;  and  Mhe  "felt  at  peace."  Also  the  dropsy  seemed  to  be 
(liiniitiHhing.  Bnt  her  oongh  became  a  little  more  troublesome; 
there  was  some  crepitation  at  both  bases,  and  her  temperature  was 
febrile,  on  one  occasion  rising  to  102.  On  the  23rd  she  had  seemed 
as  well  as  she  had  been  during  the  previous  few  daj's.  In  the  evening 
she  took  20  graics  of  chloral,  and  slept  comfortably  for  an  hour  or 
two.  Then  she  woke  up  suddenly  with  a  severe  stitch  in  the  right 
side  of  the  chest ;  shortly  afterwards  had  a  very  severe  and  painfjil 
attack  of  coughing ;  and  while  it  was  in  progress  felt  a  sudden 
throb  in  the  region  of  the  heart  The  pulse  at  once  jumped  to  1 80 
or  18o  in  the  minute ;  and  all  the  old  sense  of  nausea,  distress,  and 
hnrrj'  returned.  When  I  saw  her  on  the  afternoon  of  the  24th, 
she  looked  ill ;  her  tongue  was  coated,  and  her  appetite  gone  ;  she 
still  had  a  stitch  in  the  right  side,  and  was  breathing  40  in  the 
tuiuute ;  and  her  pulse  varied  between  200  and  208.  There  was 
no  dulness  on  percussion  over  the  lungs,  but  loud  pleural  friction 
was  audible  over  the  whole  front  of  the  right  side.  Her  tempera- 
ture was  100.  Ten  leeches  were  applied  to  the  affected  side,  and 
much  relief  to  her  symptoms  ensued. 

For  the  next  fortnight  there  was  no  material  change  in  her 
condition,  excepting  that  during  the  whole  time  her  cough,  which 
was  troublesome,  was  attended  with  haemoptysis.  The  blood  was 
mixed  with  mucus,  was  variable  in  quantity,  but  never  abundant, 
and  generally  brownish  or  rusty-coloured.  It  was  evidently  the 
haemoptysis  of  pulmonary  apoplexy,  to  which  the  pleurisy  also  no 
doubt  was  due.  The  pain  and  friction  in  her  right  side  subsided, 
and  the  sickness  and  loathing  of  food  diminished.  But  her  pulse 
continued  at  the  rate  of  208  in  the  minute  ;  her  breathing  was 
somewhat  rapid  ;  and  it  was  thought  there  was  a  little  fluid  in  the 
left  pleural  cavity  ;  she  complained  at  times  of  pains  in  the  hepatic 
region  ;  the  swelling  of  the  legs  continued,  although  it  was  thought 
that  it  was  gradually  diminishing ;  and  her  temperature  remained 
elevated  by  a  degree  or  two.  It  may  be  added,  that  the  a<tion 
of  the  heart  continued  to  be  regular;  that  no  caidiac  murmur 
was  ever  detected ;  that  there  was  no  clear  evidence  that  the 
organ  was  enlarged  ;  and  that  the  veins  in  the  neck  were  not 
dilated. 

I  was  sent  for  on  the  morning  of  July  10th,  and  reached  her  at 
1 .30  P.M.  I  learnt  that  she  had  been  attiicked  during  the  course  of 
the  previous  night  with  extreme  dyspnoea,  which  had  continued. 
When  I  saw  her  she  was  moribund.  She  was  sensible,  but  disin- 
( lined  to  answer  questions ;  hhe  was  breathing  quickly  with  rattles 
iu  her  throat,  moaning  and  frequently  calling  out  for  relief;  her 
face  was  extremely  pale,  her  extremities  were  cold  and  her  pulse  at 
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the  wrist  could  not  be  felt ;  but  hor  huurt  was  acting  regularly, 
and  still  about  200  in  the  minute.     She  died  at  3  p.m. 
No  autopsy  was  made. 

My  fifth  case  poasibly  does  not  belong  to  the  same  category 
as  those  which  precede ;  tti  any  rate  irregularity  of  cazdiac 
action  was  as  marked  a  feature  as  frequency  of  action,  and 
the  palpitation  (so  far  as  I  know)  was  persistent  The  patient 
was  a  spare,  healthy-looking,  elderly  man,  accustomed  to  field 
sports.  He  had  hafl,  he  said,  **  a  suustruke  '*  a  year  previously, 
and  hud  been  liable  to  headaches  ever  since.  Five  or  six 
months  before  I  siiw  him,  it  was  discovered  accidentally  that 
there  was  something  wrong  with  his  heart.  I  saw  him  on 
two  occasions,  and  on  both  found  his  heart  beating  irregularly 
at  the  rate  of  between  144  and  148  in  the  minute.  He  was 
not  nervous  iit  the  time,  had  no  cardiac  discomfort,  and 
indeed  (excepting  for  the  fear  that  he  had  heart  disease,  as 
he  had  been  told  he  had)  felt  and  looked  quite  healthy. 
There  wos  no  evidence  of  enlargement  of  the  heart  and  no 
murmur.  And  he  assured  me  that  within  the  last  few  weeks 
he  harl  run  three  miles  in  twenty  minutes  without  distress. 


Case  V. — Sunstroke  (f) — Headache — Bapid  Action  of  Heart. 

Mr.  8.,  a  spare,  healthy-looking  country  gentleman,  aged  65, 
accustomed  to  shooting,  riding,  and  out-of-door  exercises,  called 
upon  mo  on  the  21st  of  Juno,  1886.  He  has  had  excellent  health 
down  to  a  year  ago,  when  on  a  very  hot  day,  being  on  the  sea- 
shore in  command  of  a  Volunteer  Artillery  Corps,  he  had  what  was 
called  a  sunstroke.  What  the  symptoms  were,  beyond  severe 
pain  at  the  top  and  back  of  the  head,  I  do  not  know.  He  does  not 
appear,  however,  to  have  had  a  fit.  This  {tain  continued  for  three 
weeks,  and  since  that  time  he  has  l)oeu  liable  to  frequent  reoar> 
renoes  of  it.  For  some  time  past  it  has  been  a  dull  aching  all 
round  the  head,  but  mainly  on  the  loft  side,  where  it  becomes 
acute  when  he  sneeses  or  oouglis.  It  is  generally  absent  at  night 
and  in  the  early  morning ;  but  it  comet  on  after  luncheon,  and 
increases  until  bod-time.  He  sleeps  well.  He  suffers  dightly 
fVom  indigestion,  and  his  appetite  is  not  very  good.  For  t^ 
months  in  the  early  part  of  the  yiMir  he  was  confined  to  bed  with 
some  inflnnimntion  of  the  right  big-too.     Thifi  was.  m  far  as  I  can 
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make  out,  certainly  not  gout.  Ho  bas  Buffuretl  from  occasional 
rheumatic  (?)  pains  for  years.  It  is  stated  that  the  medical  man 
who  attcmled  him  when  his  foot  was  bad,  detected  ♦*  slight  valvular 
•liKoakO  of  the  heart." 

At  the  time  of  his  risit  he  was  feeling  very  fairly  well ;  and  I 
sliould  have  regarded  him  as  being  healthy  had  not  I  found  his 
heart  beating  at  the  rate  of  144  in  the  minute,  and  somewhat 
irregularly.  He  did  not  appear  to  be,  and  said  he  was  not, 
neri-ous  ;  and,  indeed,  his  cardiac  pulsations  underwent  no  change 
during  the  whole  of  our  interview,  lie  was  not  himself  conscious 
that  there  was  anything  unusual  in  the  action  of  his  heart ;  had 
no  uneasy  sensation  in  the  precordial  region,  and  had  no  shortness 
of  breath.  He  assured  me,  in  fact,  that  within  the  last  few  weeks 
he  had  run  three  miles  in  twenty  minutes,  without  the  least 
distress.  There  was  no  evidence  of  enlargement  of  the  heart,  and 
no  trace  of  murmur.  All  his  other  organs  appeared  to  be 
jx)rfectly  healthy.  Ills  urine  was  free  from  sugar  and  albumen.  1 
onlerod  him  a  mixture  containing  digitalis,  iron,  and  ammonia, 
and  some  cannabis  Indica,  in  the  form  of  a  pill. 

On  the  30th  I  saw  him  once  more.  There  was  no  material 
change.  His  heart  was  beating  at  the  rate  of  148,  and  apparently 
quite  regularly ;  but  the  boats  at  the  wrist  wore  unequal  in  force, 
and  occasionally  injporcoptiblc,  so  that  the  radial  pulse  felt 
irregular.  No  cardiac  murmur,  no  dyspnoea,  no  anasarca.  He 
complained  only  of  headache  at  times,  lassitude,  and  impairment  of 
appetite. 

Mr.  C,  my  next  patient,  called  on  me  about  a  w^ek  later 
than  the  last.  He  had  consulted  me  in  1879,  at  which  time 
his  heart  was  acting  with  much  irregularity  and  frequency. 
Although  I  could  discover  no  definite  sign  of  heart  disease, 
and  he  complained  little  of  distress,  I  confess  I  took  an 
unfavourable  view  of  his  case.  He  got  well,  however,  while 
talking  iron  and  digitalis.  In  1883  I  saw  him  again,  when 
he  was  suffering  from  a  similar  attack ;  and  he  informed  me 
that  ho  had  had  such  attacks  occasionally  ever  since  I  had 
seen  him.  When  he  came  to  me  in  Juno,  1886,  he  looked, 
and  on  the  whole  felt,  well ;  but  his  heart  was  beating  with 
slight  irregularity  at  the  rate  of  1G8  in  the  minute ;  and  he 
furnished  me  with  a  written  statement  of  the  number  and 
duration  of  attacks  of  palpitation  he  had  had  during  the 
previous  eighteen  months.     From  that  time  until  his  death 
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in  June,  1887,  the  iiction  of  hU  heart  coiitimuMl  imirnlar  uikI 
rapid  ;  and  although  never,  80  far  as  I  know,  attain! ntr  2' «)  l>.iits 
in  the  minute,  frequently  I  believe  presented  a  rat-  lA'  ::uo 
beats  per  minute  for  a  few  seconds  at  a  time,  lie  continued 
apparently  well  (excepting  for  the  rapid  action  of  his  heart) 
until  about  a  month  before  his  death,  when  the  ordinary 
symptoms  of  obstructive  heart  disease  came  on. 

Case  \l.—Paroxy$mal  Hurry  and  Irregular  Action  «/  TTfftH  of  Smtm 
Yeari  Standing — Death. 

Mr.  C,  a  short,  healthy-looking,  commercial  gentleman,  abont 
38  years  of  age,  called  on  me  on  the  morning  of  the  28th  of 
June,  1886.  He  told  me  that  he  ha<^l  been  attacked  huddonly  on  the 
25th  with  violent  jialpitation  of  the  heart,  which  bad  continued 
without  intcnuiKaion  ever  since.  It  came  on  without  definite 
cause.  He  has  felt  poorly  and  disinclined  for  work,  and  indeed 
hHS  taken  a  holiday  from  business,  but  has  not  felt  seriously  ill. 
On  presenting  himself  before  me,  he  looked,  and  spoke,  and  acted 
exactly  as  a  healthy  man  might  do ;  there  was  no  obvious  distreta, 
no  hurry  of  respiration,  no  congestion  or  lividity  of  face,  and  no 
anasarca.  But  his  pulse  was  168  in  the  minute,  and  slightly 
irregular.  The  pneoordial  distress  was  not  more  eitensive  than 
normal ;  and  the  apex  of  the  heart  impinged  in  the  usual  place. 
The  sounds  were  short  and  sharp,  and  quite  free  from  murmur. 
There  was  no  further  evidence  of  disease  anywhere. 

About,  the  year  1875  he  had  syphilis,  followed  by  secondary 
Bymptoms,  which  have  never  recurred.  In  Sept.  1879,  he  was 
brought  to  me  for  consultation,  by  Dr.  Johnstone  English.  Two 
months  previouhly  he  hud  begun  to  complain  of  uneasiness  at  the 
pit  of  the  stomach,  supposed  to  be  due  to  indigestion ;  this  had 
continued,  and  it  was  discovered  that  his  hcait  was  acting  with 
great  irregularity.  At  the  time  of  his  vi»it  to  me  he  was  pale,  he 
complained  of  slight  shortness  of  breath,  his  urine  contained  a 
little  albumen,  and  his  heart  was  acting  very  rapidly  and  with 
much  irregularity.  But  I  could  discover  nothing  else.  He  had  no 
cough,  no  ana^arca,  the  lungs  were  free  from  congestion,  and  the 
heart  was  apparently  of  normal  ^-  ■  ■  '^  its  sounds  were  unattended 
with  murmur. 

I  was  much  puzzled  about  the  case,  for  there  was  nothing  what* 
rvor  in  the  history  (excepting  the  previous  attack  of  syphilis)  to 
suggest  a  cause  for  the  symptoms,  and  there  was  nothing  to  prove 
the  prosonee  of  organic  heart  diaeaae.    It  was  agreed,  however,  that 
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he  shonld  abstain  from  businefls  (which  he  had  been  attending  to 
hitherto)  for  a  month,  and  should  take  iron  and  digitalis.  He  got 
apparently  quite  well  in  a  short  time. 

In  November,  1883,  he  called  upon  me  again.  He  told  me  he 
had  had  gix)d  health,  excepting  that  at  irregular  intervals  he  had 
had  attacks  of  i^alpitation,  which  were  always  relieved  by  the 
medicine  which  Dr.  English  and  myself  had  prescribed  for  him. 
He  was  now  suffering  from  an  attack.  He  complained  of  a  little 
shortness  of  breath  in  ginng  up-stairx,  and  that  he  was  conscious 
of  the  beating  of  hin  heart.  But  otherwise  he  felt  well,  and  he 
looked  well.  There  was  no  anasarca.  The  heart  was  beating 
very  quickly  and  irregularly,  and  no  murmur  was  to  be  detected. 
No  definite  cause  could  be  assigned  for  the  attack,  unless  it  was 
that  he  had  been  sitting  up  late.  He  was  a  bachelor,  and  I 
suspected  his  habits  were  irregular. 

When  he  came  to  me  in  the  present  year,  he  told  me  that  he  had 
continued  liable  to  attacks  of  palpitation  ;  and  he  furnished  me 
with  the  dates  and  durations  of  his  attacks  8ince  the  beginning  of 
1885,  as  follows: — March  30th,  36  hours;  April  13th,  33  hours; 
May  19th,  18  hours;  July  29th,  57. hours;  August  2nd,  4  hours; 
October  22nd,  46  hour«  ;  Nov,  25th,  44  hours ;  Jan.  6th,  30  hours; 
Jan.  3l8t,  22  hours;  Feb.  24th,  12  houis.  He  could  not  always 
as-ign  a  cause  for  the  attacks,  but  occasionally  he  thought  they 
followed  a  little  over-indulgence.  They  seemed  always  to  be 
beuefiteil  by  recourse  to  the  iron  and  digitalis. 

He  called  upon  me  again  on  the  Ist  of  July.  He  had  not  been 
feeling  well ;  but  had  slept  well,  and  looked  well.  His  pulse  was 
beating  between  120  and  130  in  the  minute,  and  was  very  irregular. 
On  the  7th  he  again  paid  me  a  visit.  He  was  much  better ;  and 
ate,  slept,  and  looked  well.  But  he  still  complained  of  a  little 
cardiac  discomfort.  The  pulse  was  irr^ular  and  beat  80  times  in 
the  minute ;  but  if  it  had  been  acting  regularly  at  its  generally 
prevalent  rate,  the  beats  per  minute  would  have  been  100.  His 
normal  rate  of  pulse,  ho  told  me,  was  about  60.  He  had  been 
taking  his  old  prescription.  It  was  decided  that  he  should  take  a 
few  weeks*  holiday  on  the  Continent. 

Termination  of  the  Case. — The  above  case  was  written  out  for 
publication,  together  with  several  of  the  other  cases,  very  nearly 
12  months  ago.  The  patient  has  died  since,  and  I  here  add  a  brief 
statement  of  his  subsequent  history. 

After  I  saw  him  in  July,  he  went  to  Zermatt  for  a  month. 
He  did  not  climb,  but  habitually  walked  three  or  fuur  miles  a  day ; 
and  returned  benefited  in  general  health  by  his  trip,  but  still 
with  a  ra[>id  irregular  pulse. 
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Ho  called  upon  me  in  the  latter  part  of  I-',  l.rn  >iv  ..f  tli'  ].r.  s«nt 
year,  complaining  of  whnt  ho  culled  in«li-iv>;i  n.  I'hi^  .-.  rh.<  .1  to 
contiiMt  mainly  in  an  aching  pain  acroKH  the  upi>er  part  <*f  the  belly 
induced  mainly  by  taking  exerciHO.  The  heart  waa  boating  irre- 
gularly, 160  in  the  minute;  and  I  thought  the  al)dominal  pain  wm 
duo  to  hepatio  congestion.  On  the  2nd  of  April  I  8aw  him  again. 
He  was  still  coinpluining  of  alxlominul  pain  ;  but  in  other  rospeota 
folt,  and  ho  looked,  well.  I  examined  his  heart  very  oarefnlly  on 
this  occasion.  Its  action  was  very  irregular,  presenting  two 
distinct  altemiiting  rhythms,  each  lasting  for  two  or  three  seoonda. 
In  tho  one  the  heart  was  beating  at  the  rat©  of  80  to  100  in  the 
minute ;  in  the  other,  at  the  rate  of  at  least  240.  There  was 
diffused  cardiac  pulsation,  but  the  pro^oordial  dnlneaa  was  not 
enlarged,  tho  apex  beat  in  its  normal  situation  ;  there  waa  no 
murmur,  and  tho  second  sound  at  tho  left  base  was  not  acoentuated. 
On  May  4th  he  paid  mo  another  visit.  Ho  still  had  the  epigastric 
pain,  and  for  two  days  ha<i  been  suffering  from  diarrhoea.  I  again 
examined  his  heai  t  carefully.  It  was  beating  aa  before.  But  on 
several  occasions  during  tho  brief  periods  in  which  it  waa  beating 
most  rapidly,  I  counted  quito  distinctly  at  least  ton  beats  in  two 
seconds ;  so  that  quito  certainly,  although  tho  heart  was  not 
accom])lishing  more  than  about  IGO  beats  in  tho  minute,  these  were 
frequently  at  tho  rate  of  300  per  minute.  After  this  he  went  to 
the  lf\e  of  Wight  for  a  few  days;  but  he  became  very  ill  there, 
and  returned  to  London  in  the  middle  of  May,  suffering  from  great 
difficulty  of  broHthing,  general  anasarca,  and  pain  and  tendemois 
in  the  region  of  the  liver.  He  was  livid,  and  his  urine  presented 
a  trace  of  albumen.  Dr.  Wilbe  was  called  in  to  attend  him,  and  I 
mot  him  in  consultation.  It  is  snfiiciont  to  say  that,  although  the 
pulse  on  the  whole  became  more  slow  and  regular,  the  usual 
symptoms  of  olistructivo  cardiao  discaso  continued  ;  plouri-sy  with 
eff'usion  on  tho  right  hide,  for  which  he  had  to  lie  t.i)>i><<1  on  t\No 
occasions,  suporvenod  ;  and  ho  died  on  the  i*th  of  i)un< 
mortem  examination  was  ])unuitted. 

My  seventh  cnse  is  in  many  res)x>ct8  the  most  iutcrcstiug 
of  thu  series.  The  patient  was  a  young  man,  whose  ilhu>iM 
iipjMirently  date<l  from  a  strain  twelve  years  before.  There 
is  some  reason  to  believe  that,  ever  since  that  time,  he  had 
had  (KTtusional  attaicks  like  that  fur  which  he  cumo  under 
my  care.  This  had  already  lasteil  three  months  when  I  saw 
him ;  he  had  only  Ihh'U  laid  up,  however,  for  six  wet'ks,  and 
lattorly  In-   li;i«l   Iimi!  st.mo  Militiin  abont   tlif  anKI*"<.      iMirinir 
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i\u)  earlier  part  of  his  stay  in  the  hospitul,  his  pulse  varied 
in  rapidity,  often  rising  to  250  or  260  in  the  minute,  and 
often  presenting  considerable  irregularity  of  action,  the  beats 
at  such  times  being  apt  to  present  sudden  alternations  of 
rate  between  240  or  250  and  half  that  number.  At  this 
time  he  complained  of  sickness,  aching  across  the  up{)er 
})art  of  the  belly,  and  attacks  of  faintness,  associated  with 
livitlity  and  dyspncea ;  moreover,  the  slight  anasarca  con- 
tinued, a  little  albumen  appeared  in  the  urine,  and  ho  spat 
a  little  blood.  After  a  short  time  he  was  treated  with  iron 
and  digitalis,  and  much  benefit  resulted;  for  although  his 
cardiac  pulse  continued  variable,  at  times  quick  and  at  times 
irregular,  it  became  comimratively  slow  after  a  few  days,  and 
then  fell  to  50  or  60  in  the  minute.  On  one  occasion  it  sank 
to  34.  With  this  change  the  other  symptoms  of  cardiac 
disease  (anasarca,  haemoptysis,  albuminuria,  &c.)  all  disap- 
peared, and  he  left  the  hospital  apparently  well  at  the  end 
of  a  month.  He  thenceforth  visited  me  at  intervals  as  an 
out-patient.  For  a  month  he  remained  at  home,  and  then 
resumed  his  occupation.  While  thus  attending,  he  reported 
liimself  as  being  on  the  whole  fairly  well,  but  liable  to  attacks 
of  faintness  and  palpitation.  At  the  time  of  his  visits  to  me 
his  heart  was  often  found  beating  at  the  rate  of  only  70  or 
SO  in  the  minute ;  but  it  was  liable  to  be  irregular  in  its 
action,  and  its  rate  would  often  rise  suddenly  to  250  or  260. 
On  one  occasion  I  counted  the  cardiac  beats  to  be  308  in 
the  minute.  On  the  whole  the  patient  seemed  to  be  going 
on  well,  but  twelve  weeks  after  he  first  came  under  my  care, 
and  at  a  time  when  he  seemed  to  be  in  the  enjoyment  of 
gocKl  health,  he  died  quite  suddenly.  It  was  noted  during 
life  that  the  heart  was  enlarged,  and  that  always  when  it  was 
acting  at  a  healthy  rate  there  was  a  systolic  murmur  at  the 
apex.  It  was  believed,  however,  that  the  valves  were  really 
healthy.  At  the  autopsy  the  heart  was  found  to  be  somewhat 
large  and  dilated  ;  but  the  muscular  tissue  and  the  valves 
were  healthy,  aii'l  »li<   ventricles  were  empty. 
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Case  VII. — Bapid  Action  of  Heart — Sudden  Death — Autopeff. 

Arthur  W.,  a  draper's  aanatant,  19  yean  of  age,  was  admitted 
intu  St  Thomati'8,  under  my  care,  on  the  4th  of  December,  1886. 

He  has  had  most  uf  the  ordinary  diseaaes  of  childhood,  but 
never  any  serious  illness.  NNhen  8  years  of  age  he  took  part 
in  a  paper-chase,  but  after  running  acroaa  two  or  three  fields, 
]iad  to  stop  suddenly  on  account  of  a  severe  pain  in  the  r^on  of 
the  heart.  Ho  leant  against  a  tree,  and  was  speechleas  for  aome 
minutes ;  but  was  able  to  walk  home.  After  that,  running  was 
prohibited  for  a  time.  He  seems  to  have  been  ]ia\>le  to  palpi- 
tation on  exertion,  especially  on  running  up-istairs,  ever  since ;  Imt 
bus  otherwise  had  excellent  health  up  to  three  months  ago,  from 
which  time  ho  dates  his  present  illness. 

He  was  then  attacked  with  general  aching  pains  and  sense  of 
pourliness,  some  cough,  and  shortness  of  breath.  The  symptoms 
persisted,  but  nevertheless  he  continued  to  follow  his  employment 
for  six  weeks.  At  the  end  uf  this  time,  his  abdomen  was  swollen, 
and  his  legs  were  oedematous,  and  his  palpitation  and  dyspnoaa 
had  increased.  Latterly,  too,  he  has  complained  of  aching  across 
the  upi)or  jmrt  of  the  belly,  and  of  vomiting.  He  has  had 
sypbilis. 

The  patient  was  a  tall,  well-made,  and,  on  the  whole,  healthy- 
looking  man,  complaining  of  sickness,  cough  with  slight  expec- 
toration, shortness  of  breath,  palpitation,  and  swelling  of  the 
lower  extremities.  His  face  was  somewhat  pale,  with  perhaps 
just  a  trace  of  duskiness,  and  there  was  slight  cedem*  about  the 
ankles ;  the  thyroid  body  was  not  enlarged,  and  the  eyes  were  not 
prominent.  At  the  time  of  admission  it  was  noted  that  the  heart 
was  Inating  between  240  and  250  to  tho  minute  ;  that  pulsation 
could  l>e  felt  and  seen  over  the  whole  pneoordial  region,  and  that 
thu  cardiac  sounds,  which  were  quite  distinct,  were  free  from 
murmur.  The  pra^cordial  dulness  was  somewhat  extensive,  be- 
ginning in  tho  third  interspace  above,  and  extending  slightly  to 
the  right  of  the  sternum.  The  apex  impinged  in  tho  5th  interspace 
about  half  an  inch  outhide  the  nipple.  The  lungs  were  resonant, 
and,  excepting  that  on  deep  inspiration  some  finish  crepitation 
was  audible  at  the  right  base,  the  breath-sounds  were  healthy ; 
exi)octoration  slightly  tinged  with  blood;  respirations  32.  There 
was  no  ascites  or  evidcnoe  of  enlargement  of  abdominal  oxgaas. 
The  urine  had  a  sp.  g.  of  1025,  and  was  free  fttun  albumen. 
Tongue  dean,  appetite  good,  bowels  regular,  temperature  normal. 

Dec.   :>lh,    2    i\M. — The    patient   has    had   several    aiteoka   of 
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■  j:  (luriug  the  morning.  They  are  said  to  Lave  been 
•  1  with  dyspnoaa,  and  tciupoitury  stoppage  of  the  heart, 
t'tlusvi.I  ].y  >vur- violence  of  action.  ^Vhen  1  saw  him  tho  pulse 
at  tilt*  uiint  was  irregular  and  impossible  to  count.  On  listening 
uv<  r  t)u  |<i  I  r  I'll  il  region  tho  heart's  action  was  found  also  to  be 
iirij^Milir  .iikI  m  vy  rapid.  For  periods  of  ten  seconds  or  so  at  a 
time  it  \v.t>  Uatiug  at  the  rate  of  200  in  the  minute;  then  u 
stxtmg  beat  would  occur,  and  the  pulse  wuuld  drop  for  some 
seconds  to  a  rale  of  108;  and  again,  after  a  short  time,  another 
thrtib  would  oome.  to  be  followed  by  renewed  over-rapidity.  This 
a1  of  very  rapid  and  comparatively  slow  pulsation  oon- 

t:  ing  the  whole  time  he  was  under  observation.     On  one 

1  -u  the  beats  fell  to  84.  At  4  v.u.  he  was  complaining  of 
1. 1  ling  faint,  and  his  heart  was  beating  at  250  in  the  minute. 
His  breath  was  short. 

Deo.  6th. — He  had  several  attacks  of  sense  of  suffocation  and 
faintne^s  during  last  evening  and  night.  They  came  on  for 
the  most  part  as  he  was  dozing  off,  and  prevented  him  from 
^lcoping.  About  one  o'clock  in  the  morning  he  was  in  great 
dihtri-ss ;  very  I'estless,  and  wanting  to  get  out  of  bed.  He  had 
half  a  drachm  of  aromatic  spirits  of  ammonia  and  ten  minims  of 
tincture  of  digitalis  given  him,  and  became  easier  in  the  course 
of  half  an  hour.'  Ttie  heart,  when  it  was  examined  this  morning, 
was  beating  at  tho  rate  of  164,  and  regularly.  He  has  been 
complaining  of  nausea,  and  his  feet  are  still  oedematous. 

Dec.  1th. — Passed  a  better  night;  had  no  return  of  faintness. 
When  examined  this  morning  the  heart's  beats  were  182  in  the 
minute;  at  half-past  three  in  the  afternoon  they  were  208. 
(  '  u_]i  better,  expectoration  less ;  urine  sp.  g.  1025 ;  no  albumen. 

7'    .  9/A. — Improving;  but  heart  beating  224  in  the  minute. 

Dec.  Wth. — Seemed  better  all  yesterday;  but  became  poorly 
during  the  night;  was  restless,  and  suffered  from  nausea,  bick- 
ness  and  diarrhoea.  In  the  early  morning  the  cardiac  pulsa- 
tions were  256 ;  at  11  a.m.  the  cardiac  pulse  was  declared  by 
himself,  and  said  by  the  sister  of  the  ward,  to  be  very  slow.  At 
noon,  however,  it  had  risen  to  264.  The  respirations  were  then  28, 
and  sighing ;  and  the  pulse  could  not  be  felt  at  the  wrist ;  skin 
dry.  Midnight. — Was  sick  at  4  p.m.  During  the  evening  has 
suffered  from  dyspnoea  and  palpitation  ;  face  now  congested,  lips 
and  eyelids  bluish ;  skin  cool,  perspiring ;  very  restless  and 
thirsty  ;  heart's  pulsations  256 ;  respirations  28,  and  sighing ;  has 
si>at  a  little  bright  blood.  Ordered  fifteen  minims  of  tincture  of 
digitalis. 

Dec.   12th. — An    hour   and   a   half   after   taking    the    digitalit» 
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ho  lost  his  lividity  ;  fult  OMier,  and  inclined  to  sleep;  but  the 
heart'H  action  remained  rapid.  Aftcrwarda  parsed  a  fair  night, 
and  waa  tolerably  comfortable  in  the  morning.  At  10  a.m.  the 
cardiac  pulse  was  200 ;  at  2  p.m.  220 ;  the  urine  for  the  first  time 
l>i<  s'lited  a  trace  of  albumen.  Ordered  ten  minims  of  tincture  of 
•  liuitalia,  five  grains  of  tartrate  of  iron,  with  infusion  of  calumba 
every  four  hour«. 

Dec.  14th. — The  patient  is  much  better;  no  recurrence  of 
dyspnwa  « r  faiutnesH,  and  no  return  of  ha>moptysi8 ;  no  albumen 
in  urine.  H«»  says  that  he  feels  "like  his  old  self."  But  the 
pulsu  is  St. 11  rapid.  In  the  morning  the  heart's  beats  were 
counted  at  1G8.  At  3  p.m.  the  heart  was  again  examined;  it  was 
then  acting  irregularly ;  at  one  time  at  the  rate  of  168,  at  another 
at  that  of  102,  with  short  intervals  of  uncertainty. 

Dec.  nth. — The  patient  has  boon  going  on  well.  The  heart, 
however,  has  bten  acting  variably,  and,  on  the  whole,  lapidly. 
The  cardiac  beats  have  ranged  from  120  to  132.  At  the  present 
time  the  action  is  generally  regular;  but  occasionally  there  are 
series  of  alternate  strong  and  vcak  beats,  the  former  only  causing 
)>erceptible  ]>ulsation  at  the  wrist. 

Dee.  19th. — ]>oing  well,  and  feels  well.  Pulse  60,  r^nlar  and 
soft ;  no  anasarca. 

From  this  date  until  he  left  the  hospital  on  the  5th  of  January 
he  continued  to  feel  in  his  ordinary  good  health  :  all  fuintness  and 
dyhpnoaa,  oough  and  ana>-aroa,  had  disnppc arod  ;  his  appetite  was 
giKHl,  his  urine  free  from  albumen,  and  he  tilept  well.  The  heart's 
pnlbo  was  usually  regular  und  about  60  in  the  minute ;  ooosaioii- 
ally,  however,  it  went  down  to  52,  or  rose  to  78.  On  one  occasion 
(I>eccml»er21st)  when  I  came  into  the  ward  the  cardiac  bfMitswere 
only  JH  in  the  minute:  and  the  patient,  though  other-  '  »)g 

well, complained  of  his  heart  thumping  ;  consequently,  i.  in- 

cont^iioing  digitalis,  which  hitherto  he   had   been   taking 
four  hours,  was  directed  to  be  given  thenceforth  three  ' 
day.     On  another  occasion,  while  examining  his  heart  (wli 
then  acting  regularly  60  times  in  the  minute),  I  made  him  hold 
his  breath  for  a  few  seconds,  when  imme<liately  its  action  became 
irregular,  presenting  alternate  strong  and  weak  beats,  at  the  rate 
(in  combination)  of  80  in  the  minute.     The  irregularity  anddenly 
ceased  after  some  seconds,  and  the  rhythm  and  rate  of  movement 
returnetl  to  their  previous  condition. 

When  the  freciuencj  of  the  heart's  action  became  permanently 
reduced,  a  twdt  systidio  murmur  was  recognised  at  the  apex.  This 
had  n«ver  l»e«  i  1  while  the  heart  was  acting  i      "       »nd 

was   n(\er  <<1  >  lie   abaent   when  the  organ  ^  .ng 


nil J«  1  >  , 
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ii  was  perfootly  distinct,  bat  was  inandiblu  in  ilw  buck. 
All  tho  other  cardiac  soands  wore  normal ;  aud  tbo  second  sound 
1 'ft  base  was  not  accentuated. 

I  ing  the  times  at  which  the  heart  was  acting  rapidly,  there 
WU8  diffused  pulsation  over  the  prnoordial  region.  This  I  ex- 
amined particulariy  Dn  two  or  three  occasions,  and  came  to  the 
concluHion  that  tho  impulse  corresponding  to  the  surface  of  the 
right  ventricle  was  synchronous  with  the  apex  beat.  When 
the  i>ationt  left  the  hospital,  the  heart's  apex  was  situated  just 
internal  to  the  nipple.  The  radial  pulse,  excepting  when  the 
heart  was  beating  slowly,  was  always  very  small  and  very 
feeblo,  and  seemed  to  be  irregular.  It  did  not  admit  of  being 
1. 

1 '  :iiig  the  patient's  stay  in  the  hospital,  his  temperature  rose 
•  11  one  or  two  occasions  to  99,  or  a  little  more,  aud  on  one  or 
two  fell  to  close  upon  95.  It  usually  ranged  between  07  and 
98-6. 

When  he  left  he  had  gained  flesh,  and  ho  looked,  and  (save  fur 
the  presence  of  the  mitral  systolic  murmur)  might  have  passed 
tor  a  healthy  man. 

After  his  discharge  on  the  5th,  the  patient  remained  quietly  at 
home  for  a  month  or  so,  and  then  resumed  work  an  a  linen-draix^r's 
assistant,  travelling  every  day  three  or  four  miles  backwardij  and 
forwards  between  his  home  and  place  of  business;  and  he  came  to 
my  ward  as  an  out-patient  on  several  occasions.  The  folio vdng 
are  the  subsequent  notes  that  were  taken. 

Jan.  7th. — Woke  up  at  6  a.m.  yesterday  morning  with  pain  in 
tho  chest,  and  palpitation  lasting  about  10  minutes,  and  ceasing 
iihruptly  with  a  few  forcible  beats.  Cardiac  pulse  counted 
immediately  after  he  had  walked  up-stairs  to  the  ward,  and  found 
t.)  be  2()4,  and  regular.  A  little  hi  tor  it  had  risen  to  288.  Shortly 
ait«;rwards,  having  rested  for  a  while,  the  pulse  had  dropped  to  84. 
Half  a  minute  later  it  was  110,  but  irregular.  After  lying  down 
fur  a  short  time  it  was  72,  and  regular.  No  murmur  heard  while 
the  heart  was  beating  rapidly.  Pulsation  diffused  over  whole 
cardiac  area.  Forri  Tart.  gr.  viij ;  Tinct.  Digitalis  tnx;  Inf. 
Caluiab»  5J  ;  t.d.  s. 

Jan.  IStk. — lias  had  many  attacks  of  palpitation  both  night  and 
day,  and  there  is  a  little  return  of  cedoma.  At  the  present  moment 
Ik-  feels  well,  but  the  heart  is  beating  irregularly.  Tinct.  Digitalis 
itxxv  ;  ex  haust. 

Jan.  2Sth. — On  the  26th,  when  getting  into  an  omnibus,  had  an 
attack  of  faintnesi<,  lasting  a  second  or  two.  Thinks  he  lost  otm- 
^,  i.,ii.Li..  ..V      p.iif    l.«.  ],:i<  i,n   tTio  \vh"l''    l'*"'?'    !i>>!'-1i  1  «H<.i    *i.-.}'  h«' 
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WM  previotis  to  the  last  visit.  Indeed,  although  his  heart  in 
beating  at  the  rate  of  220  in  the  minute,  he  is  not  oonsoious  of 
palpitation,  and  feels  and  looks  well. 

Feb.  llth. — The  {latient  has  oontinned  much  better.  But  while 
under  examination  he  complained  of  palpitation,  and  of  a  slight 
sense  of  faintness.  During  his  visit  the  heart  wan  acting  regularly 
on  the  whole,  but  with  extreme  rapidity ;  on  several  oooaaions  I 
ciuntcd  the  beats  at  256  in  the  minute,  and  on  several  they  varied 
di^tinctly  between  300  and  308.  During  the  examination  he  was 
standing  up,  and  made  no  complaint.  But  on  looking  at  him,  his 
face  seemed  rather  dusky,  and  I  made  him  lie  down.  After  a 
short  time  I  examined  him  while  ho  was  still  recumbent,  and 
fuund  his  pulse  at  tho  wriut  64  ;  the  heart's  beats  being  double 
that  number,  and  aheniatoly  strong  and  feeble. 

Feb.  IBth. — Uas  oontinned  to  feel  well,  palpitation  came  on  as 
he  stood  up  to  be  examined,  and  the  heart's  boats  were  then  256  in 
tho  minute. 

Feb.  '2'.ird. — On  this  evening  I  got  the  patient  to  attend  a 
meeting  of  tho  Neurological  Society.  He  felt  and  looked  perfectly 
well.  His  heart  was  beating  regularly,  and  not  rapidly,  when  he 
first  entered  the  room.  But  soon  the  beats  rose  temporarily  to 
about  240,  and  many  of  the  members  had  the  opportunity  of 
verifying  the  fact.  Several  also  of  the  members  verified  the 
presence  of  an  apex  systolic  murmur  when  the  heart  was  acting 
slowly. 

After  this  he  continued  apparently  very  well.  On  the  26th 
(Saturday)  he  was  engaged  in  business  till  midnight,  and  went 
hunie  afterwards.  The  next  morning  (Sunday)  he  got  up  feeling 
quite  well.  He  ate  a  good  breakfast,  and  at  one  a  good 
dinner ;  after  which  he  went  upstairs  and  placed  upon  tho  piano. 
Suddenly  tho  music  Ktopped,  and  a  fall  was  heard.  On  entering 
the  room  immediately  afterwards,  his  friends  found  him  1;  ing  on 
the  floor  dead. 

Au/cpt]f  on  the  fourth  day  after  death.  Body  much  deoom> 
posed ;  some  old  pleuritic  adhesions ;  lungs  healthy  ;  pericardium 
healthy  ;  the  heart  generally  was  somewhat  enlarged  and  dilated, 
and  weighed  17|  ok.  Its  muscular  tissue  waa  aofl  and  flabby 
(doubtless  from  deooro position).  The  valves  were  perfectly 
healthy ;  all  the  cavities  were  nearly  empty.  Examined  mksro- 
■oopically  tho  muscular  tissue  ahuwed  no  sign  of  defeneration. 

There  was  no  evidence  of  disease  in  any  of  the  abdominal 
viscera. 

Tho  nervous  centres  were  healtliy,  aa  were  also  the  vagi  and 
sympathetic  cords  in  the  neck  and  thorax. 
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Besides  the  above  cases  I  have,  since  I  have  been  on  the 
Kxjk  out  for  them,  seen  stneml  which  are  obviously  of  the 
same  class,  but  whose  significance  1  should  probably  have 
formerly  overlooked.  The  following  is  one  of  the  most 
interesting  and  typical  of  them  : 


Case  VIII, — Paroxytmcd  Palpitation  apparently  due  to  Strain. 

I  WM  asked  last  February,  by  a  medical  friend  of  mine,  to  see 
with  him  tho  wife  of  another  medical  man  whom  he  was  attending. 
She  had  had  excellent  health  up  to  ten  days  before,  and  had 
certainly  never  suflFered  from  undue  shortness  of  breath,  or  shown 
any  signs  of  cardiac  disease.  At  the  time  referred  to,  she  was  lift- 
ing a  heavy  box,  when  suddenly  and  quite  without  warning  she 
experienced  a  sense  of  distress  in  the  region  of  the  heart,  accom- 
panitd  with  faintness  and  oppression  or  difficulty  of  breathing. 
Since  that  time  the  attacks,  lasting  individually  from  a  few  seconds 
to  a  few  minutes,  have  been  of  frequent  occurrence,  especially  in  bed. 
In  bed,  indeed,  their  constant  and  rapid  recurrence  has  kept  her 
awake  all  night.  It  was  observed  by  her  husband  that  during 
them  her  pulse  was  extremely  irregular,  and  it  seemed  to  him  that 
(judging  by  the  pulse  at  tho  wrist)  the  cardiac  intermissions  were 
frequently  of  several  seconds  duration.  I  received  this  history 
(which  was  subsequently  confirmed)  as  my  friend  and  myself  were 
driving  to  the  patient's  house,  and  suggested  to  him  that  most 
probably  these  intervals  of  apparent  inaction  of  the  heart  were  really 
periods  during  which  the  heart  was  beating  with  extreme  rapidity, 
though  also  with  extreme  feebleness.  When  I  saw  her  she  struck 
me  as  a  well-nourished,  healthy-looking  woman ;  she  had  no 
difficulty  of  breathing,  and  was  not  in  any  physical  distress.  Her 
lungs  were  healthy  and  resonant.  The  pneoordial  dulness  was  of 
normal  dimensions,  and  the  heart's  apex  in  the  usual  Hituation. 
Its  sounds  were  healthy,  save  for  the  presence  of  a  slight  and  soft 
systolic  murmur  in  the  aortic  area ;  there  was  no  evidence  what- 
ever of  dilatation  or  enlargement  of  the  heart;  or  (excepting 
the  murmur)  of  any  disease  either  in  the  valves  or  in  the  large 
vessels.  There  was  no  anasarca,  and  the  urine  was  free  from 
albumen ;  the  pulse  was  regular,  and  about  100  in  the  minute. 
But  during  my  interview  with  her,  periods  of  regularity  and 
comparative  slowness  of  cardiac  action  alternated  frequently 
with  attacks  (varj'ing  in  length  between  5  and  20  seconds)  of 
marked  irregularity.  These  generally  began  with  one  or  two 
powerful  beats,  which    were  followed   by  beats  at  the  rate  of 
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between  200  and  250  in  tlio  minute.  No  pulno  vrnn  i-  i. .  jtiMo  at 
the  wrist  while  tho  heart  was  acting  thus  rapiclly.  >h.  h  i«l  no 
pnin  at  the«o  timcn,  but  complained  of  a  feeling  of  much  <l>tr>  -h. 
I  Haw  the  lady  again  at  the  end  of  April,  and  learnt  that  hhu  bu<l 
improved  since  I  saw  her,  that  for  two  or  three  weelcH,  while  she 
Wits  at  the  seaside,  she  had  been  almost  entirely  free  from  palpi- 
tation, and  in  her  ordinary  good  health,  but  that  during  the  last 
week  or  two  (since  her  return  to  town)  tho  attacks  of  palpitation 
had  recurred.  She  had  boon  taking  liquor  arscnioalis,  but  not 
iron  or  digitalis.  She  was  at  her  best  when  I  visited  her,  felt  and 
looked  well,  was  free  from  anasarca,  had  no  dyspnoea,  and  the 
oardiac  murmur,  which  I  had  recognised  on  the  previous  oooasion, 
had  diHapi>eanHl.  She  had  noticed  latterly  (as  she  had  done  Itefore) 
that  tho  palpitation  came  on  chiefly  at  night  time,  and  when  lying 
down ;  and  eho  lay  on  the  betl  while  I  was  with  her,  in  order  to 
bring  it  on.  But  only  two  or  three  slight  attacks  of  irregularity, 
lasting  for  a  second  or  two  at  a  time,  occurroil.  She  stated  that 
when  lying  down  she  could  arrest  or  prevent  the  palpitation  by 
placing  a  cushion  or  pad  under  the  loins,  so  arranged  as  to  oaoiie 
the  Ixick  to  be  strongly  arclied  backwards. 

A  case  also,  which  I  evidently  formerly  misinterprcte<I, 
has  recently  come  under  my  obeervation  in  oonsultatijii 
with  Dr.  Clothier : 


Cask  IX. — Paroxyntml  Tlurry  of  Heart  of  Fourteen  Tear*'  Duration — 
Death  maiuljf  from  BronckUi$. 

This  patient  was  an  elderly  lady  living  in  Wales,  whom  I  had 
known  for  17  or  18  years.  She  had  oomo  up  to  London  on  a  visit 
in  tho  latter  part  of  April  of  the  present  year.  She  was  then  in 
her  usual  state  of  health ;  but  after  a  fortnight  she  aeems  to  )i  i\  •- 
caught  oold,  and  to  have  contracted  a  sharp  attack  of  bronchitis. 
I  was  asked  to  see  her  on  the  tenth  day.  At  that  time  she  was 
very  ill,  liad  much  dyspnooa  (her  respirations  were  at  the  rate  of 
40  in  tho  minute),  had  a  frequent  oougb  without  much  expectora- 
tion, and  presented  very  alight  anaaaroa.  Tho  urine  was  free 
from  albumen.  Her  cheet  was  reaonant,  but  there  waa  aome 
^crepitation  at  the  basea.  The oardiao  pulsations  were  irregular,  and 
224  in  tho  minute,  Uie  aonnds  being  free  from  murmur,  and  the 
organ  (so  far  as  I  oould  make  out)  of  normal  sixe.  The  palae  at 
the  wrist  was  imperceptible.  Her  temperature  was  normal,  and 
•he  waa  quite  aamrible.  The  case  went  on  badly,  and  she  died 
throe  days  later  of  a  combination  of  aaphyxia  and  debility. 
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Hot  ween  14  ami  15  jeixnt  apco  I  was  staying  at  her  hooMO  in 
Wales,  and  was  called  up  at  night  on  one  or  two  occasions,  when 
she  appeared  to  be  sufforing  from  what  I  then  supposed  to  be 
angina-like  attacks,  and  was,  I  thought,  in  great  immediate  danger. 
The  heart  was  acting  rapidly  and  irregularly,  and  I  believed  that 
she  had  serions  organic  cardiac  disease.  She  recovered  from  these 
attacks ;  and  I  do  not  know  (although  I  saw  her  on  the  average 
eveiy  year  or  two)  that  I  ever  examined  her  heart  again.  I  heard, 
however,  that  she  still  sufTered,  from  time  to  time,  from  similar 
attacks  to  those  in  which  I  attended  her.  But  nevertheless  she 
maintained  fairly  good  health,  and  I  was  surprised  to  observe,  year 
after  year,  that  there  was  no  aggravation  of  her  cardiac  symptoms. 
I  saw  her  a  little  more  than  three  years  ago,  and  she  then  seemed 
well  and  cheerful. 

I  have  no  doubt,  guided  by  my  last  examination  of  her,  that 
her  case  from  the  beginning  was  a  typical  one  of  functional  hurry 
of  the  heart,  and  that  there  never  was  any  organic  disease  of  that 
organ.  Whether  she  would  have  died  of  her  bronchitic  attack,  if 
her  heart  had  been  functionally  healthy,  may  be  questioned. 

1.  The  cases  just  narrated  possibly  admit  of  arrangement  in 
st'veral  categories.  Thus,,  in  some,  the  action  of  the  heart  was 
only  extremely  rapid;  in  some,  it  was  rapid  and  also  ir- 
regular ;  in  most,  the  attacks  of  palpitation  were  paroxysmal ; 
and  in  some  the  palpitation  appeared  to  be  persistent.  Un- 
doubtedly the  most  striking  cases  (and  these  first  attracted 
my  attention)  were  those  in  which  phenomenal  hurry  of  the 
heart,  without  obvious  irregularity,  occurred  habitually  in 
paroxysms  of  varying  duration,  in  persons  who  were  apparently 
in  other  respects  healthy.  A  wider  experience,  however,  has 
satisfied  me  that  there  is  no  essential  distinction  between  the 
cases  characterised  by  simple  rapid  cardiac  action,  and  those 
in  which  rapidity  and  irregularity  are  combined,  and  that, 
although  the  tendency  to  intermission  or  remission  of  attacks 
is  a  common  feature  of  the  disease,  the  palpitation  is  always 
liable,  sooner  or  later,  to  become  indefinitely  prolonged. 

In  those  cases  in  which  the  palpitation  occurs  in  paroxysms, 
these  come  on  for  the  most  part  without  warning,  and  often 
without  obvious  cause,  last  individually  from  a  few  minutes  to 
several  hours,  or  in  some  instances  for  several  weeks  or 
months,  and  usually  end  as  suddenly  as  they  began.     The 
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intemu^iuiKS  an-  fquully  vuriublo  in  (liiruiiun,  uiul,  esjK'cially 
early  in  tlu*  diMcuMe,  inuy  be  continued  for  many  months. 

In  speaking  of  the  rapid  cardiac  action  as  being  in  some 
cases  regular,  in  others  irregular,  I  have  to  confess  that  I  use 
these  terni.s  nlutively  only.  In  the  former  class  the  cardiac 
pulse  during  the  paroxysms  may  vary,  roughly  speaking,  from 
180  to  300  in  the  minute,  even  in  the  same  case  ;  but  the 
changes  from  one  rate  to  another  are  suddnn.nnd  the  persistence 
of  any  one  rate  of  beat  is  relatively  con  >  i '  I  •  i  a  I  >  I  • .  1 1 1 1  he  other 
class,  the  cardiac  pulsation  is  characteristically  irregular ;  that 
is,  small  groups  of  slow  and  strong  beats  alternate  '^  >'^>  «mall 
groups  of  rapid  and  feeble  beats,  each  group  lasti:  '-en, 

say,  one  and  ten  seconds.  The  diflference  between  the  two 
cas^  is  very  obvious  as  a  rliniral  fart.  ))nt  tho  irregular  pulse 
is  apt  at  times  to  become  i.  -uhu.  ami  liv  siniiilc  shortening  of 
the  duration  of  the  successive  rates  of  beat,  it  is  i  I-  ar  that 
what  seems  a  regtilar  pulse  would  become  irrej^'ular. 

In  all  cases,  as  might  be  supposed,  the  pulse  at  the  wrist  is 
extremely  feeble ;  and  even  in  cases  where  the  action  of  the 
heart  seems  regular,  the  regularity  usually  does  n  1  to 

the  radial  pulse.     Indeed,  when  the  heart  is  actinir  iriy, 

the  pulse  at  the  wrist  is  often  imperccjitill-    \'<r  many  -. uU 

together,  so  that  without  examination  <.t  tin-  In  art  it  might  bo 
assumed  that  this  was  motionless  during  tlu'  \\\uAo  uf  tlio 
time.  In  lit  this  disapi)earance  of  tin-  nulial  \>\\\s<-  in  th»» 
intervals  between  groups  of  stronger  KMits  not  unfrrtpn ntly 
misleads  the  practitioner  in  this  sense. 

2.  On  what  the  undue  rapidity  of  the  action  of  the  heart  in 
such  (^tseeas  I  have  narrated  is  i>rimarily  dependent. 
obscure.  In  most  of  my  cases  no  tlefinitc  cause  >  > 
commencement  of  the  disorder  could  In?  di.scovered;  ami  in 
those  cases  in  which  a  cause  was  assign^  1.  it  was  really  doubtful 
if  the  apparent  cause  had  anything  to  <lo  with  the  matter.  In 
Case  VIII.  the  palpitation  seems  certainly  to  hare  lieen 
induced   8Ud<l.nly  \<\   ..v.  r-  \,  iti..ii,  an,!   ill  ("as..    \' I  j .    • 

good  reason  to  believe  that  the  malady  date<l  tr  <m  m  dt  ^  k 
of  caidiao  distress  broneht  on  by  running.     I  is  i  v    I;!      .- 

there  is  n<>  \i<>I<nt    mn^Hrolar  ex' 

|>alpitation  hrst  i  tim«-  wheti  {U<   |  .luut  had 
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much  continuous  work  and  responsibility.  In  another  instance, 
<'rtse  v.,  the  symptoms  appear  to  have  dated  from  wliat  was 
8i\id  to*be  a  sunstroke — an  attack,  the  real  nature  of  whi<h  is 
doubtful.  In  Case  VI.  there  was  a  definite  history  of  syphilis. 
On  the  whole,  I  am  inclined  to  think  that  the  evidence  (such 
as  it  is)  points  to  the  origin  of  the  malady  in  either  mental  or 
bodily  ovor-exertion. 

3.  The  question  naturally  suggests  itself,  as  to  whether  these 
cases  have  any  relation  to  hysteria  on  the  one  hand,  or  to 
exophthalmos  on  the  other.  In  answer  to  the  first  question  I 
may  point  out  that  most  of  my  quoted  cases,  and,  I  may  add, 
most  of  the  other  cases  I  have  met  with  but  have  not  thought 
it  worth  while  to  record,  were  in  men ;  and  that  few,  if  any, 
rven  of  the  women  presented  any  hysterical  history,  or 
nmnifostp<l  characteristic  hyst^^rical  symptoms.  As  to  the 
s«»con(l  qtjostion,  I  may  observe  that  although  extremely  rapid 
action  of  the  heart  is  one  of  the  usual  phenomena  of  exoph- 
thalmos, I  have  rarely  or  never  observed  such  rapid  action  in 
that  disease  as  has  characterised  the  cases  brought  together  in 
this  paper,  nor  have  I  noticed  in  it  the  alternations  between 
excite<l  and  nonnni  pulsation  which  was  the  striking  feature 
of  so  many  of  them.  At  the  same  time  it  is  noteworthy  that  in 
Case  III.,  in  which  the  cardiac  pulsations  rose  to  240  in  the 
minute,  there  was  actually  a  goitre.  There  was  no  additional 
evidence,  however,  of  exophthalmos  in  her  case ;  and  I  have 
reason  to  suspect  that  the  asso<Mation  of  the  goitre  with  the 
palpitation  was  accidental. 

4.  One  of  the  most  remarkable  fjicts  in  the  history  of  cases  of 
inonlinately  rapid  action  of  the  heart  is  the  capability  which 
many  of  the  patients  manifest  of  taking  active  exercise,  and  of 
doing  their  ordinary  business  even  when  the  palpitation  is 
upon  them,  and  the  little  distress  which  the  palpit^ition  causes. 
ThijB  was  noticeable  even  in  the  case  of  my  first  patient,  who 
was  kppt  in  be<l,  and  at  rest,  not  because  she  felt  ill  or  in- 
capable of  exertion,  but  Ijecause  the  me<lical  man  ordere<l  it. 
Mr.  S.  (Case  V.)  was  going  about  apparently  well,  and  assure<l 
me  that  shortly  liefore  I  saw  him  he  had  (although  65  years 
of  age)  run  three  miles  in  twenty  minutes  without  suffering. 
Mr.  C.  also  (Case  VI.)  not  only  went  about  his  daily  business, 
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but  eujoyed  a  trip  in  Switzerland.  The  meet  remarkable 
example,  however,  of  this  phenomenon  was  Miss  J.,  who  up  to 
the  time  at  which  her  cardiac  affection  induced  dropsy  and 
other  symptons  of  cardiac  incompetence,  lived  during  her 
attacks  as  she  was  accustomed  to  live  when  she  was  free  from 
them,  walked  and  did  important  official  work  daily,  and  even 
travelled  to  various  {uirts  of  the  country  in  pursuance  of  her 
duties  as  a  Govenimcnt  inspector. 

No  doubt  in  all  cases  my  patients  suffered  more  or  less 
from  symptoms  referable  to  the  heart,  and  in  some  the 
symptoms  were  distressing  and  serious.  They  were  mainly 
an  uneasy  feeling  with  a  sense  of  fluttering  in  the  pracconlial 
region,  shortness  of  breath,  especially  on  exertion,  and 
faintncss  ;  and,  associated  therewith,  more  or  less  duskiness  or 
lividity.  Angina-like  attacks  occurred  in  one  instance.  One 
or  two  patients  complained  chiefly  of  a  feeling  of  restlessness. 
And  one  (Case  VI.),  who  always  gave  a  very  clear  and  graphic 
account  of  her  condition,  remarked  over  and  over  again  that 
when  the  {wlpitation  was  on  her  she  always  felt  irritable  and  in 
a  hurry,  and  as  though  she  must  do  two  or  three  times  !i 

work  in  a  given  timo  as  usual.     She,  moreover,  stilted  i 
always  expc>rii n.-.  ]  much  distress  at  the  onset  of  her  attacks; 
but  that  this  wore  ufl'  in  great  measure  after  a  short  time,  and 
that  the  sense  of  hurry  and  of  fluttering  in  the  region  of  the 
heart  alone  survived. 

5.  On  the  whole  the  results  of  my  cases  have  not  been  satis- 
factory, and  judging  from  them  alone  the  prognosis  of  such  cases 
is  certainly  not  hopeful.  In  one  or  two  the  disease  is  still  in 
an  early  stage,  and  what  the  event  will  be  remains  to  learn. 
In  two  or  three  the  disease  has  lasted  for  some  years;  and  the 
attacks  have  shown  a  tendency  to  increase  in  frequency  and 
duration.  But  I  am  sorry  to  say  that,  in  largo  proportion,  my 
cases  have  already  proved  fatal. 

80  fiur  as  I  know,  Ca.Hes  I.  and  Y.  are  still  in  progress ;  and 
the  8th  case  is  \\\>  t*  the  present  time  doing  well,  though 
not  cured.  Case  111.  was  fatal,  but  it  is  possible  that  this  was 
not  a  true  example  of  the  condition  under  consideratitm ;  and 
the  2nd  case  was  also  fSatal,  but  the  patient  was  suffering  from 
advanced    organic  heart   disoase,  with    probably  an    ai>rtic 
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aneurism,  tinil  his  death  may  be  fairly  attributed  to  one  or 
other  of  these  lesions.  All  my  other  quoted  coses  have  died. 
Miss  J.  (Case  IV.)  died  of  her  disease  after  it  had  contiuuetl 
for  fifteen  or  sixteen  years.  Mr.  C.  (Case  VI.)  died  quite 
recently,  having  been  liable  to  palpitation  for  about  eight 
years.  Mrs.  J.  (Case  IX.)  also  died  very  lately,  after  suffering 
for  fourteen  or  fifteen  years.  And  A.  W.  (Case  VII.)  also  died, 
probably  at  the  end  of  about  eleven  years  after  the  first 
symptoms  of  disease  showed  themselvea 

Miss  J.  died  with  the  ordinary  symptoms  of  obstructive 
heart  disease  (namely,  general  anasarca,  pulmonary  apoplexy, 
ami  congestion  of  the  liver  and  kidneys),  which  showed  them- 
selves for  the  first  time  about  five  weeks  before  her  death,  and 
were  apparently  induced  by  overwork  at  a  time  when  her 
heart  was  acting  rapidly.  Mr.  C.'s  death  was  brought  on  in 
much  the  same  way.  His  fatal  symptoms,  which  included 
general  anasarca,  hydro-thorax  (for  which  he  was  tapped 
twice),  congestion  of  liver  and  kidneys,  lividity  and  orthopncea, 
api>eared  only  about  three  weeks  before  he  died.  Williams 
died  suddenly  at  a  time  when,  so  far  as  his  feelings  and 
a}>j>earance  were  concerned,  he  seemed  to  be  perfectly  healthy, 
Mrs.  J.  succumbed  to  what  appeared  to  be  a  not  very  severe 
attack  of  bronchitis,  the  effects  of  which  were  obviously 
aggravated  by  the  weakness  of  her  heart. 

S{)eaking  generally  of  these  cases  of  recurrent  palpitation, 
I  should  be  inclined  to  say,  that  the  prognosis  is  fairly  hopeful 
for  those  persons  who  are  able  to  lead  quiet  lives,  who  avoid 
mental  or  Ixxlily  excitement  and  overwork,  who  protect  them- 
selves from  catarrhal  and  other  disorders  likely  to  interfere 
directly  or  indirectly  with  the  equilibrium  of  their  circulatory 
organs,  and  who  nurse  themselves  with  care  during  their 
attacks  of  pal  pi  tuition.  And  I  am  disposed  to  think  that,  in 
many  such  cases,  the  progress  of  the  affection  may  be  arrested. 
I  base  this  opinion  partly  on  the  apparently  complete  restora- 
tion of  such  patients  to  health  in  the  intervals  between  their 
attacks,  partly  on  the  long  duration  of  some  of  their  cases 
without  the  development  of  any  serious  ctmliac  and  other 
complication,  and  partly  on  the  circumstances  of  their  fatal 
attacks  wh«?n  these  at  length  happen  to  supervene.     JJut  it  is 
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obvious  that  pationto  thus  aflfocted  nin  many  and  conUn\\onn 
risks,  and  that  death,  either  from  a  sudden  faint  or  from  th«* 
coming  on  of  symptoms  of  cardiac  incompotenco  or  olMtniction, 
is  always  imminent. 

0.  What  the  condition  of  the  heart  is  in  these  cases  is  a  matter 
of  considerable  interest  That  such  attacks  of  palpitation  as 
I  have  described  may  be  associatoil  with  organic  heart  disettse 
is  obvious,  from  the  history  of  my  second  case,  in  which  the 
patient  was  suffering  from  advanced  aortic  regurgitation  com- 
bined with  hypertrophy  and  dilatation  of  the  left  ventricle ; 
and  from  a  case  now  nnder  my  care  in  which  the  palpitation, 
coming  on  for  the  first  time  three  or  four  months  ago,  is 
associated  with  the  presence  of  a  pnesystolic  apex  murmur, 
referable  apparently  to  the  effects  of  an  attack  of  arute 
rheumatism  which  occurred  more  than  fifteen  years  ago.  Itut 
in  most  of  the  rasa's  I  have  seen  there  has  been  nothing  to 
show  that  tlie  lioart  was  structurally  affected ;  there  has  been 
no  murmur,  there  luw  bt^Mi  no  ae<'entuation  of  the  second 
sound  at  the  left  base,  and  the  apex  has  impinged  at  the 
usual  spnt,  or  so  near  as  it  shows  that  there  can  have  lioen  little 
if  any  real  olumui'  in  bulk.  In  the  only  fatal  ojiso  in  which  i 
have  obtuiii'l  i  |>ost-mortem  examination,  tif  heart  was 
somewhat  hy|M'rtrophietl  and  dihiUMl,  but  th«'  valves  were 
absolutely  healthy,  and  so  alsf)  was  the  musenlar  tissue.  In 
this  case  a  systolic  a|iex  murnuir  was  recoguis«'d  during  lif»% 
when  the  heart  was  Ideating  slowly,  and  appears  to  have  been 
due  (as  was  8us|>ecte<l  during  life)  to  the  mitml  valve  allowing 
of  regurgit^ition  in  consequence  of  the  ventricular  dilatation. 

My  belief  is  that  the  afff'ction  has  no  sjiecial  connection 
with  cardiac  disease,  and  that  dilatation  and  hy|M^rtn>pliy 
(when  they  occur  in  it  indejx'ndently  <>f  valvular  mischii>f)  are 
the  slowly  developetl  con8e<]uence,  and  not  the  cause,  of  the 
functional  disturl»ance. 

In  connection  with  this  subject  of  the  condition  of  the  heart, 
it  is  noticeabh*  tli  it    <luring   the   attacks  of  (palpitation    the 
canliac  pulsations  art'  visible  over  the  whole  pnrconlial  r- 
an<I  that  then*  is  visible  thnd)bing  in  the  large  artt'ries  ui   ;..< 
ne<*k.     It  might  In«  hastily  assume<i  that  this  extensive  and 
apparently  vtuleut  pulsation  implied  undue  force  of  canliac 
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action.  But  that  this  is  not  so  is  obvious,  both  from  the 
fxtraonlinary  feebleness  of  the  pulse  at  the  wrist,  and  from  the 
very  small  amount  of  blood  which  is  pumped  at  each  ventricular 
systole  into  the  arteries.  The  explanation  is  probably  that  the 
cavities  of  the  heart  are  full  of  blood,  and  that  the  contractions 
of  tlie  ventricles  are  imperfect,  so  that  only  a  small  proportion 
of  their  actual  contents  is  expelled  at  each  systole.  For  if 
partial  contraction  occurs  in  a  full  but  flabby  and  elastic- 
walled  cavity,  as  the  heart  under  such  circumstances  may  bo 
assumed  to  be,  it  is  clear  that  the  contraction  in  one  part  or 
SM>ne  must  be  attended  with  a  general  rise  of  pressure  in,  and 
consequent  dilatation  of,  every  other  part,  in  which  also  there 
would  be  general  synchronous  pulsation.  I  believe,  from  having 
carefully  examined  several  of  these  cases,  that  the  apex  beat 
and  its  impulse  over  the  cardiac  area  are  actually  synchronous ; 
whereas  if,  as  one  sometimes  witnesses,  and  especially  in  cases 
of  aneurism  of  the  ascending  arch,  the  pulsations  of  the 
surface  of  the  ventricles  and  of  the  apex  in  a  healthily  ficting 
heart  are  visible,  they  are  distinctly  alternate  in  rhythm. 

7.  As  to  the  real  nature  of  the  disease  which  my  paper  is 
intended  to  illustrate,  I  have  little  to  say.  My  belief  is,  as 
will  doubtless  have  been  gathered  from  all  that  precedes,  that 
so  far  as  the  heart  is  concerned  it  is  a  purely  functional 
disorder,  that  any  actual  cardiac  disease  which  may  be  present 
in  any  case  must  be  regarded  as  accidental,  and  that  the  slight 
hypertrophy  and  dilatation  of  the  heart  which  may  be  found 
in  patients  who  have  suffered  from  the  malady  for  years  are 
(as  I  have  already  remarked)  the  consequence,  and  not  the 
cause,  of  the  palpitation. 

8.  I  have  tdso  little  to  say  under  the  head  of  treatment.  In 
one  or  two  cases  during  the  attacks  of  palpitation,  I  have  found 
digitalis,  or  digitalis  combined  with  iron,  of  exceeding  value  ; 
but  in  others  these  drugs  have  had  no  beneficial  effect  what- 
ever. Digitalis  and  strophanthus,  however,  are  remedies  which 
would  naturally  suggest  themselves,  and  are  always  worth  a 
trial.  If  symptoms  of  obstructive  cardiac  disease  become 
developed,  as  I  have  shown  they  are  likely  to  do  sooner  or 
later,  of  course  the  ordinary  treatment  for  such  symptoms 
should  be  carried  out.     The  little  apparent  suffering  which 
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many  patiento  experience  dnring  their  attacks  permits  and 
encourages  them  at  such  times  to  go  about  their  ordinary  work 
and  even  to  undergo  considerable  mental  and  bodily  exertion. 
It  is  clear,  however,  that  all  such  labours  are  detrimental,  and 
attended  with  danger ;  and  that  the  patients  should  be  kept 
at  rest.  When  one  considers  the  tendency  there  is  in  these 
cases  for-  their  malady  to  become  more  and  more  grave  and 
intractable  as  time  goes  on,  the  importance  of  treating  them 
in  tlie  intervals  between  the  attacks,  and  especially  in  the 
earlier  stages,  l)ecomes  obvious.  I  am  not  prepared  to  recom- 
mend at  such  times  the  emj)loyment  of  any  particular  drug, 
but  it  seems  to  me  that  our  aim  should  be  to  maintain  the 
patient's  geneml  health,  to  prevent  as  far  as  }K)ssible  undue 
mental  or  emotional  exertions,  or  severe  muscular  strain,  or 
continuous  mental  or  bodily  hard  work,  nivl  to  troat  with 
special  care  every  attack  of  imlpitation. 
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NEUVE  IN  CASES  OF  SWOLLEN  DISC. 

BY  RORKUT  DKLOKNELL  CARTER. 

I  AM  desirous  to  brin<^  before  the  profession  uii  account  of  an 
•  i{M*mtion  I  have  reeeutly  iKirfornieil,  by  o|>enin«if  the  sheath  of 
the  optic  nerve  behind  the  eyeball,  in  order  U)  permit  the 
I  >oaj)e  of  fluid  in  a  case  of  great  swelling  of  the  tenniiiation  of 
the  nerve  within  the  eye. 

An  operation  for  this  puriwse  was  first  suggested  by  Dr.  de 

\\  tvkor,  wiu),  at  the   London   meeting   of  the  Quadrennial 

udmologieul   Congress,  in  1872,  read   a   paj)er    on   the 

,     r.     He  [Hunteil  out  that  the  investigations  of  Schwalbe, 

•ntinued  by  H.  Schmidt,  Manz,  and  others,  had  shown  that 

'•'[uid  contained  in  the  arachnoidal  space  may  in  cases  of 

•ration   of  intracranial  pressure   be  forced  through  the 

optic  loramen  between  the  two  coats  of  the  optic  nerve  up  to 

its   insertion   into   the   eye.      Here   the  liquid,   meeting   an 

■  l-t  1 -le   in   the  sclerotic   ring,    nrocinces   distension   of    the 

I  vtciual  coat  on  the  one  hand,  and  on  the  other,  strangulation 

of  the  contents  of  the  nervous  sheath  (fibres  and  vessels),  which 

would  explain  the  disturbance  of  vision,  and  the  secondary 

atrophy  of  the  nerve  itself.     Dr.  de  Wecker  did  not  enter  into 

any  discussion  as  to  the  applicability  of  Schwallje's  theory  in 

nil  rases,  or  as  to  whether  the  dropsy  of  the  optic  nerve  is 

ut    in    every   ca.=e   of    confirmed   neuro-retinitis.      He 

lained  ifto  be  indisputable  that  in  the  great  majority  of 

necropsies  the  distension  of  the  external  sheath  near  the  eye 
h.is  iH'tn  met  with,  and  that  Schwalbe's  theory  affords  the 
uuKt  satisfactory  explanation  of  the  production  and  symptoms 
of  neuro-n'tinitis.  According  to  this  theory,  he  considered 
that  there  were  two  indications  to  be  fulfilled  :  in  the  first 
place,  to  give  issue  to  the  accumulation  of  the  cerebral  liquid 
l>y  mUking  an  incision  into  the  external  coat  of  the  opti'.^. 
nerve ;  luid,  secondly,  to  relieve  the  strangulation  of  the  nerve 
by  incising  the  sclerotic  ring  where  it  forms  the  junction  oi 
the  sheath  with  the  external  enveloping  membrane  of  the  eye. 
Hy  pro<'CH^ding  thus,  he  hoped  to  relieve  the  symptoms  of 
eonijtres.si(^n,  not  only  of  the  nerve  itself,  but   those  of  the 
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cerebral  centres — in  other  words,  to  remove  the  pain  and 
inconvenience  arising  from  the  excess  of  intracranial  pressure. 

Dr.  de  .Wecker  went  on  to  say,  that  he  had  performed  the 
operation  in  two  cases  of  cerebral  affection  (probably  tumours 
of  the  cerebrum).  In  one  of  the  cases,  a  man  of  40  (wbose 
right  eye  was  operated  on),  neuro-retinitis  was  oompletely 
regressive  in  the  right  eye,  and  in  the  other  regreesive  also. 
There  was  only  a  slight  degree  of  vision,  scarcely  allowing  the 
{Mitieut  to  do  any  work,  even  if  the  weakness  of  the  legs,  with 
which  he  was  at  the  same  time  affected,  had  permitted  it  The 
other  patient,  a  woman  of  30  (whose  left  eye  was  operated 
on),  was  completely  blind,  and  was  at  the  same  time  the 
subject  of  jMiraplegiii,  partial  jiaralysis  of  the  left  facial  nenre, 
and  great  difficulty  of  moving  the  tongue.  She  also  suffered 
from  incessant  headache.  The  neuro-retinitis  was  in  this  caae 
evidently  regressive  in  both  eves,  and  especmlly  in  the  left 

Dr.  de  Wecker  described  his  operation  by  saying  that  ho 
made  an  incision  between  the  rectus  extemus  and  the  rectus 
inferior  muscles,  at  a  distance  of  one  centimetre  from  the 
margin  of  the  cornea.  Then,  cutting  the  conjunctival  and 
sub-conjunctival  tissues,  he  penetrated  between  the  eye  and 
Tenon's  capsule  with  a  pair  of  probe-pointed  scissors  until  he 
reached  the  optic  nerve.  He  then  introduced  a  spatula,  and 
luxated  the  eve  upwards  and  inwards.  It  was  easy  after  the 
luxation  of  the  eye  to  feel  with  the  spatula  the  distended 
nerve,  and  to  introduce  a  sheathed  neurotome,  an  instrument 
made  by  Mr.  Mathieu  for  the  purpose.  It  consists  of  a  stem 
curvetl  to  fit  around  the  eveball,  terminating  in  a  notched 
extremity  intended  to  feel  for  and  to  embrace  the  nerve,  and 
concealing  a  sheathed  blade.  Dr.  de  Wecker  believed  the 
mechanism  of  this  instrument  to  bo  such,  that  bv  slight 
pressure  on  the  spring  only  that  part  of  the  nerve  would  be  cut 
with  which  the  uotcli  was  placed  in  contact,  at  a  distance  of 
one  centimetre  behind  the  eye.  The  o{M>mtor  was  to  inciae 
the  sheath  of  the  optic  nerve  and  the  sclerotic  ring,  movinff 
and  preasing  the  instrument  from  behind  forwards.  He  woola 
then  remove  the  instrument,  after  having  pushed  the  spring 
back,  so  that  the  blade  oould  not  cut  more  than  was  desired. 

Dr.  de  We<'ker  stated  the  results  of  his  two  operati<»s  as 
follows : 

1 .  There  was  no  pain  after  the  operation,  which  was  per> 
formed  without  the  aid  of  anaesthetics.  2.  Very  great  Tdief 
of  the  headache,  especially  on  the  side  operated  upon.  3.  On 
removing  the  banda^,  twenty-four  hours  after  m  o|wnition, 
there  was  a  Tery  slight  congestion  of  the  eyeball,  mud  the 
pupil  dt^viated  to  the  opposite  side  of  the  penetrating  woond, 
pntlwibly   in  consequence  of  rupture  of  the  ciliary  nerves. 
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This  deviutiuii  uf  the  pupil  ditup^x'ured  in  a  few  days.  4.  The 
i»|iemtiuu  having  been  pcrformtHl  iu  complete  regressive  forms 
of  neiiro-retinitis,  no  amelioratiou  of  sight  was  to  be  expected  ; 
n<-vi'rthele8s  tho  male  patient  seemed  to  have  improveii  in  the 
(>|Hr!ittMl  eye,  fur  in  a  week  be  was  able  to  perceive  the  light. 
TIm-  iMiH'ticial  result  in  this  case  seems  to  have  been  indisput- 
able, tiiid  the  HRHlictU  men  who  assisted  at  the  operation  were 
of  the  same  opinion,  as  there  was  a  marked  influence  on  the 
headache,  and  on  tho  general  state  of  the  health.  The  male 
[Hitient  was  able  to  stand  more  firmly  on  his  legs,  and  to  answer 
ijuestions  promptly.  He  seemed  delighted  with  the  oj>eration, 
on  iieoount  of  the  general  relief  he  had  experienced,  although 
he  had  gainetl  nothing  as  far  as  sight  was  concerned.  The 
rt^ult  of  the  o|)eration  was  less  manifest  in  the  female  patient, 
y>  ho  was  only  relieved  of  her  headache. 

The  oj>hthalmoscone  did  not  discover  the  incision,  which  was 
|K>rha|>s  not  made  deeply  enough ;  but  there  was  a  slight 
ineretise  in  the  volume  of  the  vessels,  especially  of  the  veins. 

In  September  1872,  Dr.  de  Wecker's  experiment,  if  I  may 
S4>  describe  it,  was  repeated  by  Mr.  Power  on  the  right  eye  of 
a  girl  of  13,  this  eye  having  been  blind  for  two  years,  and 
having  still  some  swelling  of  the  optic  disc.  Mr.  Fower  has 
favoured  me  with  the  notes  of  the  case  ;  but  it  is  sufficient  to 
say  that,  beyond  a  doubtful  increase  in  the  power  of  perceiving 
light,  no  beneficial  effect  was  obtained. 

Dr.  de  Wecker's  paper  greatly  impressed  me  when  it  was 
read ;  but  I  could  not  escaj)e  from  the  concl  usion,  that  a  case 
of  advanced  optic-nerve  atrophy,  although  possibly  suitable  as 
a  corpus  vile  on  which  to  demonstrate  the  practicability  and 
harmlessness  of  the  operation,  was  not  one  in  which  any  good 
result  could  reasonably  be  expected.  I  felt,  moreover,  that 
the  mode  of  procedure  was  extremely  faulty,  and  that  the 
structures  concerned  were  far  too  import^tnt  to  be  incised 
without  the  aid  of  sight.  The  least  obliquity  of  direction  of 
the  unsheathed  blade  might  cause  it  to  divide  one  or  more  of 
the  ciliary  nerves ;  and,  even  if  the  blade  were  placed  with 
diagrammatic  correctness,  the  smallest  excess  of  penetration 
might  wound  the  central  retinal  v^sels  in  tlie  nerve  trunk. 
Tlie  attempt  to  extend  the  incision  through  the  sclerotic  ring 
seemed  to  be  especially  perilous,  and  likely  to  lead  to  puncture 
«)f  the  choroid  and  to  extravasation  of  blood  within  tne  eye  in 
the  neighbourhood  of  the  macula  lutea.  In  short,  the  opera- 
tion, as  described  by  Dr.  de  Wecker,  appeared  to  me  to  be  too 
iineertaiu  and  too  dangerous  to  be  justifiable  in  any  circum- 
stances, although  I  had  no  doubt  of  the  soundness  of  the 
principle  on  which  it  was  based. 

During  the  last  few  years  it  has  been  my  lot  to  see  a  large 
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nunilicr  of  comoh  in  which,  in  connection  with  the  growth  of 
intm-crauial  tumours,  or  with  other  morbid  processes,  there  has 
Iteen  great  swelling  of  the  intra-ocular  extremities  of  the  optio 
ncr\'e8.  In  many  cases  of  this  kind  sight  is  at  first  absolutely 
unaflcctc<l,  the  swelling  being  limited  to  the  connective  tissue 
of  the  disc  and  of  the  fibre  layer  of  the  retina,  and  Ix-in^ 
apiwrently  produced  by  a  moderate  amount  of  me<;hanicul 
im|K!diment  to  the  circulation,  not  enongli  either  to  arrest 
conduction  through  the  nerve  fibres,  or  to  close  the  channels  of 
the  vessels.  In  some  instances  the  swelling  of  the  optic  discs 
has  disapitoared  under  treatment,  and  complete  recovery  has 
euHued.  In  others,  nerve  atrophy  and  blindness  have  been 
prtMluced  ;  and  these  consecjuences  may,  I  think,  l>e  explained 
in  two  ways.  If  1  may  dwell  fur  a  moment  u{Kin  the  anatuniy 
of  the  jMirts  concerno<l,  it  will  be  to  remind  the  reader  that  the 
optic  nerve  is  closely  invested  by  a  sheath  derived  from  the 
pia  mater,  and  this  again,  but  loosely,  by  a  sheath  derived 
from  the  dura  mater.  Betweiui  these  two  sheaths  there  is  an 
interval,  or  inter-vaginal  space,  which  terminates  in  a  cul-de- 
sac  at  the  level  of  the  back  of  the  eyeball,  where  the  dund  and 
pial  sheaths  unite  to  blend  with  the  sclerotic.  This  inter- 
vaginal  space  contains  membranous  processes  derived  from  thu 
arachnoiu,  and  communicates  with  the  sub-arachnoid  space; 
84)  that,  as  was  shown  by  the  authorities  cited  by  Dr.  do 
Wccker,  an  excess  of  sub-arachnoid  fluid  will  make  its  way 
into  the  inti>rvaginal  space,  compressing  the  nerve  trunk  and 
distending  the  dural  sheath,  which, esjHK-ially  in  the  iuiineiliat<> 
neighbourhood  of  the  eye,  has  often  been  found  to  be  much 
dilateil.  The  central  artery  and  vein  of  the  retina  pierce  the 
sheaths  at  a  point  which  is  from  fifteen  to  twenty  millimetres 
behind  the  eye  :  and  it  is  manifest  that  compression  of  the 
lower  jMirt  of  the  ner>e  trunk,  in  which  the  vein  is  still  v*m- 
taine<l,  must  ini{>ede  the  return  of  bltKMl,  and  must  occasinu 
droiisical  Hwelling  of  the  nerve  termination  within  the  eye, and 
of  the  adjtux'Ut  retina,  with  turgoscencc  of  the  retinal  branches 
of  the  veins.  The  eflect  of  such  compression  must  de|K'nd 
ii|)on  its  degree, and  experience  shows  that  it  may  be  suflicii-iit 
to  pnxluce  distinct  dropsical  swelling,  and  that  this  may 
continue  (within  my  own  knowledge  for  more  than  tiiri  <> 
years)  without  any  alTection  of  the  sight.  On  the  other  haiul, 
the  conipr(>8sion  of  the  nerve  trunk  as  a  whole  may  incrt^asi>  so 
rapidly  and  to  such  a  degree  as  quickly  to  destroy  vision  by 
arresting  conduction  through  the  ubn^s;  in  which  case  it  mu.st 
also  arrest  the  flow  of  blotnl  through  the  vein,  an  occurreuoo 
usually  attendiMl  by  ha>uiorrhage8  into  the  retina.  When  Uio 
conipreMHJon  increases  nion*  slowly,  the  cons«M|uent  dropsical 
effusion  niav  excite  inflammation  of  the  coiine(*tive  tissue  uf 
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the  optic  disc  by  mechanical  disturbance  of  its  structure;  and 
this  inflammation  may  in  its  turn  give  rise  to  an  interstitial 
phistic  exuchition,  whirh  will  graduallv  contract,  an<l  will 
produce  atrophy  of  the  disc  by  strangufation  of  its  capillary 
vessels  and  of  its  nerve  fibres.  With  the  commencement  of 
ruiitiactioii  vision  begins  to  suffer,  and  is  ultimately  completely 
•  •xtiiiLTnislied. 

It  is  v»*ry  common  to  hear  all  cases  of  swelling  of  the  intra- 
ocular termination  of  the  optic  nerve  described  as  "  optic 
neuritis,"  but  I  am  strongly  of  opinion  that  this  description  is 
erroneous.  I  am  only  too  familiar  with  optic  neuritis ;  and 
the  tirst  symptom  of  its  existence  is  great  impairment  of  sight, 
which,  if  the  inflammation  be  not  relieved,  speedily  passes  into 
blindness.  The  neuritis  is  usually  retro-bulbar  in  its  origin ; 
and  some  days  may  elapse,  and  central  vision  may  be  almost 
lost,  before  any  evidences  of  exudation  can  be  discovered  in 
the  disc.  Even  then,  such  evidences  are  often  so  slight  that 
only  a  j)ractised  eye  would  detect  them  ;  and  I  presume  that 
the  part  of  the  nerve  primarily  afiected  is  in  such  cases 
jKsterior  to  the  point  at  which  the  retinal  vein  emerges  from 
the  sheath,  and  tnat  hence  no  mechanical  or  dropsical  swelling 
of  the  disc  is  produced.  I  do  not  believe  in  the  possibility  of 
any  true  neuritis  without  marked  derangement  of  the  function 
of  the  affected  nerve ;  and  when  I  see,  as  I  have  often  seen, 
c(msiden\ble  swelling  of  the  optic  nerve  within  the  eye,  con- 
tinuing for  weeks,  months,  or  even  years,  without  any  injury 
to  the  sight,  I  feel  convinced  ih&t  such  swelling  is  not  neuritic, 
but  only  passive  or  dropsical,  a  result  of  impeded  circulation. 
I  have  no  doubt  that  dropsical  swelling  may  excite  a  sort  of 
lus  neuritis,  in  the  way  already  mentioned,  by  the  dis- 
iiice  which  the  swelling  occasions,  but  I  regard  this  effect 
as  being  confined  to  the  connective  tissue,  and  not  as  consti- 
tuting neuritis  in  any  true  sense;  nor  do  I  think  that  the 
mert^  presence  of  leucocytes  in  the  optic  disc  affords  evidence 
of  any  actitm  to  which  the  word  "  neuritis "  can  properly  be 
applied.  We  have  all  seen  cellulitis  of  the  leg;  and  we  fiave 
ail  seen  a  certain  amount  of  inflammation,  attended  by 
rrythema,  as  a  consequence  of  dropsical  swelling ;  but  we 
should  not  describe  a  limb  which  presented  the  latter  condi- 
ti<ms  as  an  "inflamed  leg,"  even  though  it  would  no  doubt 
contain  leucocytes  in  abundance,  and  though  the  fluid  in  the 
meshes  of  the  connective  tissue  were  coagulable  and  plastic 
in  its  chamcter.  Notwithstanding  all  this,  we  should  know 
that  a  few  judiciou.sly  i)lace<l  punctures,  by  allowinjj  the  fluid 
to  es<'aj>e,  wouhl  sjx'edily  produce  a  change  for  tne  better; 
while,  in  a(;tual  cellulitis,  not  even  free  incisions  would 
niHv  pfn'-nt  'I'-^trtietJon  of  tissue.     To  confound  the  two 
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c<>ntmi<»ijs,  »»n  account  of  the  j>n  .s«ii<<'  ot  inKToscojtic  |>ro<hict8 
cuiiiinon  tu  both,  would  bo  to  )>eniiit  hisUilo^ic^il  reflneuieuU 
to  outweigh  the  evideuce  of  brood  clinical  fa(;t8. 

Tbo  cases  to  which  I  am  now  chiefly  desirous  to  attract 
attention  are  those  in  which,  after  the  persistence  of  optic 
nerve  swelling  for  a  certain  time,  wituout  impairment  of 
vision,  such  iiniuiirnient  at  last  commences,  and  proceeds 
more  or  less  quicKly  to  complete  blindness.  In  some  of  these 
cases  the  loss  of  sight  may  be  due  to  the  development  of  a 
tumour  or  other  intercepting  lesion  between  the  optic  nerves 
and  the  cerebral  centres  of  vision ;  but  more  freiiuently,  in 
my  judgment,  it  is  due  to  one  of  the  two  causes  I  nave  men- 
tionetl,  that  is,  either  to  rapid  compression  of  the  nerve  trunk 
as  a  whole  by  increase  of  fluid  within  the  dural  sheath,  or  to 
slow  strangulation  of  the  capillaries  and  fibres  by  the  contrac- 
tion of  an  interstitial  eflusion  of  a  {>Iastic  character.  In  some 
of  these  cases  the  primary  lesion  may  be  rt;covere<l  from,  in 
others  it  may  not  destroy  life  for  a  long  period ;  but  in  both 
the  patient  is  left  blind. 

I  may  mention,  by  way  of  illustration,  the  history  of  a 

fentleman  who  first  consulted  me  on  the  30th  of  September, 
885.  He  had  then  great  swelling  of  both  optic  discs,  but 
scarcely  any  affection  of  the  sight  He  continued  much  in  the 
same  state  until  the  following  April,  when  his  sight  began  to 
fail,  the  previously  existing  swelling  passed  into  atrophy,  and 
in  a  few  weeks  he  became  totally  ulnuL  There  is  reason  to 
believe  that  he  has  an  intracranial  tumour ;  but  he  is  still  in 
possession  of  his  mental  faculties,  and  although  reduced  in 
strength,  has  no  paralysis.  In  thinking  over  his  case,  I 
detenninetl  that  1  would  take  the  next  opportunity  of  a 
similar  kind  to  open  the  nerve  sheath  behind  the  eye,  in  the 
hoiM)  that  the  evacuation  of  the  contained  fluid  would  preserve 
the  nerve  from  atrophy  and  the  vision  from  destruction.  Such 
an  o{)portunity  was  aflbrded  by  the  case  which  forms  the 
subject  of  this  paj)er,  and  which  1  will  now  proceetl  to  relate. 

L.  O.,  a  lady's-maid,  2G  years  of  age,  was  brought  to  me  by  her 
mistress  on  the  18th  of  November,  1886.  She  had  been  some- 
what out  of  health  for  a  fortnight  or  so,  had  recently  been 
exposed  to  cold  when  driving,  and  had  received  a  blow,  of  no 

Seat  severity,  on  the  right  ])arietal  region  of  the  head ;  but 
ere  was  nothing  very  definite  in  either  her  history  or  symp- 
toms. She  had  sufTered  for  ten  days  from  a  good  deal  of 
aching  pain  across  the  forehead,  and  also  in  the  occipital 
region,  nut  her  chief  complaint  was  that,  when  rising  on  the 
moniing  of  the  9th,  she  aisoovered  that  she  saw  imperfectly 
with  the  left  eye.  She  could  distinguish  objects,  but  said  that 
they  looked  dark  and  dim,  and  this  state  of  the  sight,  although 
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varying  a  little  from  tiiin'  to  time,  lunl  ri-rn  lincl  siiIm!  iiitiully 
unaltered.  Central  visicm  of  the  left  •  y«'  was  found  t<>  w* 
equal  to  about  two-thirds  of  the  normal  standard,  but  the  e?e 
was  blind  as  to  the  temporal  half  of  its  field  of  vision,  and  tno 
field  was  much  contractetl  in  other  directions  also,  as  shown  by 
the  chart  in  Fig.  1,  which  was  taken  on  the  2(>th  of  November. 
The  left  optic  disc  was  swollen,  and  its  margins  were 
entirely  conceale<l,  the  swelling  encroaciiing  upon  the  retina 
in  an  unusually  broa<l  zone  of  circumncural  turbidity,  through 
which  not  even  the  colour  of  the  choroid  could  be  seen.  The 
central  part  of  the  swelling  showed  numerous  smrill  haemor- 
rhages, and  its  apex  was  best  defined  with  a  convex  lens  of  four 


Pia.  1. 

dioptres,  which,  allowing  for  one  dioptre  of  hypermetropia, 
jM>inted  to  an  actual  elevation  of  one  millimetre.  Beyond  the 
swelling,  the  retinal  veins  were  distende*!  and  tortuous.  The 
rij^ht  eye  was  normal  in  aspect  and  vision,  and  had  one  dioptre 
of  hypermetropijv  There  were  no  general  symptoms  of  a  kind 
to  throw  any  light  upon  the  ess«^ntial  nature  of  the  lesion. 
The  tendon  refl«*xes  were  active,  and  there  was  a  trace  of  ankle 
clonus. 

The  patient  wjis  arlmittecl  into  the  National  Hospital  in 
Qjieen  Square,  under  the  care  of  Dr.  Hughlings-.Jaekson 
and  mys<'lf,  and  she  wivs  place<l  n|X)n  ifxlide  of  sodium  with 
n)»'r.'uri;il   inunetion.     She  verv  soon    l>eejini<'   nif'rfiiri:tli<»*<l  ; 
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but  tho  only  other  obvious  rlumge  in  her  con«lition  wan  thai 
the  swelling  of  the  optic  diflc,  and  the  breadth  of  the  turbid 
circumneuml  zone,  continued  steadily  to  increase.  Some 
opaque  white  patches  appeared  amonj^  the  effusion,  a  con- 
siderable haemorrhage  occurred  over  the  jxisition  of  the  inner 
margin  of  the  disc,  and  on  the  17th  of  December,  flocculent 
opacities  in  the  vitreous  were  observed  over  the  apex  of  tho 
swelling. 

The  vision  was  at  this  time  unchanged,  but  I  felt  that  it 
was  exposed  to  great  risk  from  increasing  pressure  or  from 
interstitial  strangulation,  altogether  indonendently  of  any 
unknown  lesion  bv  which  the  origin  of  the  lr>cal  condition 
might  be  explainca  ;  and  I  determined,  with  the  asjient  of  Dr. 
Ilughlings-Jackson,  to  repeat  Dr.  do  Wecker's  operation,  if 
possible,  in  a  more  certain  and  satisfactory  way.  I  convinced 
myself,  by  trial  upon  tho  dead  subject,  that  the  insertion  of 
tho  o])tic  nerve  could  only  be  exposed  from  the  outer  side  of 
tho  orbit,  and,  after  much  consideration,  I  determined  on  the 
course  about  to  be  describetl. 

On  the  28th  of  December,  the  apex  of  the  swelling  Ijeing 
then  best  defined  by  a  convex  lens  of  nine  dioptres,, showing 
an  actual  elevation  of  close  upon  three  millimetres,  or  twice 
the  diameter  of  the  disc  itself,  the  patient  was  placed  under 
chloroform,  and  the  lids  were  widelv  separnted  l»y  a  rack 
8j>eeulura  having  its  Imr  on  the  nasal  side.  I  divide<l  the 
conjunctiva  and  8ub-ex)njunctival  tissue  in  a  vertical  line, 
about  a  tentimetre  from  the  corneal  margin,  so  as  to  ex)K)6c 
the  extenial  rectus  muscle  a  short  distance  from  its  insertion. 
I  passed  two  strabismus-hooks  under  the  muscle,  and  then, 
iKMug  providcnl  with  two  threads  of  fine  carlx)lise<l  <    '  ,ieh 

carrying  a  needle  at  either  end,  I  jmssed  the  two  -  of 

one  thread  througli  the  tendon,  from  within  outwards,  Uiween 
its  insertion  into  the  sclerotic  and  one  of  tho  hooks,  ami  tho 
two  needles  of  tho  other  thread,  also  from  within  outwards, 
!ietwe<»n  the  belly  of  the  muscle  and  the  secontl  luK>k,  and  then 
divid«nl  the  muscle  lK»t\veen  the  hooks.  The  eyebtill  was  next 
r(>tate<l  inwards,  while  the  orbital  ]K>rtion  of  the  divided 
external  rc<;tus  wtis  lirttnl  and  turned  outwards.  By  a  8licce«> 
sion  of  small  scissor  sni]is,  I  carefully  divided  the  Cftpsule  of 
Tenon,  and  other  resisting  stnictures,  to  the  necessary  extent, 
and  pres4>ntly  succetHled  in  bringing  the  insertion  of  the  optio 
nerve  into  view.  I  ha<l  furnished  myself  with  a  fine  sharp* 
|M tinted  knife,  and  with  a  very  tlelicato  sharp  hiK>k,  each 
mounted  on  a  flexible  platinum  stem.  I  picked  up  and 
steadied  the  ner>'e  sheath  with  the  hook,  and  incised  it  with 
the  knife,  in  the  dire<'ti«>ii  of  the  axis  of  thu  trunk,  for  |)erha|i8 
a  Minirt.  r  ..f  nu  imli,  up  to  the  insertion  into   th«>   -y.  but 
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without  dividing  the  sclerotic  ring.  An  escape  of  fluid  showed 
the  division  of  the  sheath  to  be  complete.  As  soon  as  this 
was  st'en,  the  eyeball  was  replaced,  the  parts  of  the  divided 
external  rectus  were  bn)ught  together  by  the  sutures  alrea<ly 
in  position,  and  the  conjunctival  wound  was  united  by  two 
others.  Both  eyes  were  closed  and  bandaged,  and  the  patient 
it  to  bed. 
oi)eration  was  followed  by  no  discomfort.  There  was 
no  rise  of  temjiorature,  the  muscle  united  readily,  and  the 
external  wound  showed  no  irritation.     On  the  next  day   the 

Satient  was  somewhat  nervous  and  excited,  but  on  the  thinl 
ay  she  said  that  she  felt  quite  well,  and  that  she  was  coni- 
1)letely  relieved  of  the  pain  and  "  muzzy  feeling's  "  in  the  head 
)y  which  she  had  for  some  weeks  been  troubled. 

A  more  glimpse  with  the  ophthalmoscope,  four  days  after 
the  operation,  showed  that  the  swelling  of  the  optic  disc  h:i  1 
diminished,  but  no  complete  examination  was  made  until  the 
Ttli  of  January.  By  that  time  the  broad  zone  of  circumneural 
rt'tinal  opacity  had  disappeared,  and  the  margin  of  tlie  disc 
was  visible  around  rather  more  than  the  outer  half  of  its 
oil  lice.     The  best  definition  of  the  apex  of  the  swelling 

\\.>~  .  d  with  a  convex  lens  of  four  dioptres,  showing  that 

the  actual  prominence  had  diminished  by  about  one-half,  or  to 
what  it  was  when  first  examined. 

From  this  time  forward  the  subsidence  of  the  swellin*'', 
although  not  rapid,  was  steadily  progressive.  The  remainini; 
blurring  of  the  inner  margin  of  the  disc  has  disappeared ; 
and  all  the  extra vasated  blood  has  been  absorbed.  The  vessels 
of  the  disc  are  visible  throughout  the  whole  of  their  course, 
and  there  is  no  longer  any  impediment  to  the  venous  circu- 
lation. There  is  about  one-third  of  a  millimeti^  of  remainiu" 
swelling,  and  the  general  aspect  of  the  surface  is  still  some- 
what vdled  and  abnormal,  out  it  seems  to  be  in  course  of 
steady  restoration  to  the  natural  condition.  If  I  had  divided 
the  sclerotic  ring,  the  recovery  might  jK)ssibly  have  been  more 
rapid. 

The  acuteness  of  central  vision  has  become  normal,  and 
early  in  ^^larch  the  field  began  to  increase  on  the  previously 
blind  temporal  side.  The  chart  in  Fig.  2  was  taken  on  the 
2 1st  of  March,  in  a  very  bad  light,  and  the  field  has  since 
uniltigone  further  extension. 

The  movements  of  the  eyeball,  and  those  of  the  pupil,  are 
jKTi*  (t,  and  there  is  nothing  to  show  that  any  surgical  inter- 
ference  has  taken  place.     The  general  condition  has  lately 
iin,l..rr,one  steady  improvement,  and  there  is,  I  tiiink,  reason 
•  that  complete  recovery  will  occur. 
11      i--ue  of  this  case  seems  to  me  to  establish  that  the 
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opemtioii  doviwHl  by  Dr.  <le  Wwker,  an«l  which,  an  ho  einlea- 
vounnl  t<>  j>oH<)rni  it,  I  should  not  care  to  att^^inpt,  htus  been 
brought  within  the  limits  of  safe  and  pnident  surgery.  The 
case  shows  that  the  sheath  of  the  optic  nerve  can  be  exposed 
to  view,  that  any  fluid  which  it  contains  can  be  evacuate<l  by 
incision,  and  that  this  can  be  accomplished  withont  risk  to  tlie 
|>aticnt,  or  without  the  possibility,  assuming  the  exercise  of  due 
care  and  skill,  of  any  injury  to  the  eye.  If  thus  much  l>c 
conce<led,  we  have  only  t<5  inquire  in  what  circumstances,  if  in 
any,  such  a  proceeding  is  likely  to  be  advantageous  to  a 
patient 

For  the  purposes  of  such  an  inquiry,  I  should  in  the  first 


k'iii,   2, 


5 lace  exclude  all  cases  in  which  swelling  of  one  or  both  optio 
iscs  is  apparently  due  to  the  prfesonco  of  an  intnicranial 
tumour  which  can  be  loc'alised  and  removo«l.  Mr.  llon^h'v's 
o{N>mtions  Imvo  shown  that,  in  such  circir  -«,  thervmoval 

ot  th(*  tumour  itself  is  foUowi'd  by  the  «ii  r  of  (he  disc 

Hwtdlin^;  and  the  results  of  the  major  ojieriition  would  render 
the  minor  one  unni^cessary.  l\\\t,  a|Nirt  from  the^e  cases,  I 
think  incision  of  the  nerve  sheath  should  be  pmctisetl  when- 
ever swelling  of  one  or  Uith  dis**!*  is  att(>ndcd  by  the  c<>in- 
nuMicement  of  im|)tiimient  of  vision.  Such  impairment  nn^ltt 
bo  caiimtl,  in  m»me  instancies,  by  a  lesion  unconiHftf^l  with  tl»e 
shenth,  which  ita  incision  could  not  fmich.  but  it  would  mon* 
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frequently  be  cansed  by  extenial  compression  or  internal 
strungulation  of  the  nerve,  and  these  conditions  might  cer- 
tainly be  relieved.  It  is  well  known  that  many  cases  of 
swollen  disc  go  on  to  atrophy  and  blindness  while  the  patient 
recovers,  or  at  least  does  not  die ;  and  I  feel  strongly  tnat,  in 
most  of  these,  sight  might  be  preserved  by  the  means  to  which 
it  has  been  my  object  to  direct  attention. 

We  also  see  instances  of  loss  or  great  impiirment  of  sight, 
from  nerve  atrophy  after  various  acute  diseases,  fevers,  the 
exanthematii,  and  others,  and  in  these  we  generally  find 
ophthalmoeeopic  evidence  that  the  atrophy  has  oeen  preceded 
by  swelling,  probal»ly  as  a  consequence  of  some  meningeal 
eflfusiou.  If  it  were  the  custom  to  watch  the  optic  discs  in  all 
grave  cases  of  this  kind,  especially  on  the  occurrence  of  head 
symptoms,  the  commencement  and  the  increase  of  swelling 
would  be  observed,  and  incision  of  the  nerve  sheath  would  not 
improbably  preserve  the  sight  in  many  instances. 

1  should  by  no  means  be  without  hope,  moreover,  of  obtain- 
ing goo<l  results  froni  the  operation  in  a  certain  projwrtion  of 
cases  of  real  or  primary  optic  neuritis,  those  of  which  I  have 
alremly  s|>okc*n  as  Ixing  speedily  destructive  to  sight,  and  as 
being  attended  with  a  very  small  amount  of  disc  swelling.  In 
these,  I  apprehend,  the  neuritis  is  not  only  retro-bulbar,  but 
also  posterior  to  the  emergence  of  the  retinal  vein ;  and  it  is 
hitrlily  probable  that  the  inflamed  and  swollen  nerve  is  com- 
'  '    and   injured   by   its   unyielding   sheath.     Assuming 

neuritis  to  exist,  and  the  nerve  to  be  suffering  com- 
pression in  the  manner  supposed,  I  cannot  doubt  that  the 
relief  of  the  compression  might  lead  to  the  resolution  of  the 
neuritis ;  and  I  should  be  quite  prepared,  in  any  such  case,  to 
undertjike  the  oj>orati  n.  I  should  introduce,  through  the  first 
aperture  in  the  sheath,  a  fine  probe-pointed  knife  between  the 
sheath  and  the  nerve  trunk,  and  should  run  this  knife  as  far 
back  as  possible  towards  the  apex  of  the  orbit,  in  the  hope  of 
making  an  incision  sufficiently  long  to  relieve  ^x)mpression  over 
the  whole  of  the  inflamed  portion  of  the  nerve.  In  the 
indicated  conditions,  anfl  possioly  also  in  others,  I  cannot  but 
think  that  the  oj)oration  ihave  described  has  a  fair  praspect 
of  usefulness ;  and  I  beg  leave  to  commend  it  to  the  attention 
of  all  tliose  who  are  likely  to  have  opportunities  of  testing  it 
in  practice. 


Clinuul  Casts. 
CASE  OF  3IYX0-FIBR0MA  OF  THE  FIFTH  POTISAT. 

NERVE  extendtnt;  ox  to  the  spinal  con]). 

BY     J.     MITCHELL     BIU  CK,     M,L>.,     F  R.C.r., 

AND 

FREDEBICK   W.   MOTT,  M.D.,   M.R.C.P. 

(lEOROE  L.,  aged  37,  by  ocmipation  a  game-keeper,  was  first 
seen  by  Dr.  Bruce  on  May  7th,  1886,  for  incomplete 
paraplegia  with  impairment  of  scngtition  as  high  as  the 
epigastrinm,  some  difticiilty  of  urination,  and  constipation  : 

lie  complained  of  a  boring  pain  in  the  mid-dorsal  region, 
radiating  into  the  left  axilla,  and  of  a  feeling  of  numbness  in 
the  left  lower  limb,  extending  upwanls.  The  pupils  were 
equal,  and  reacted  both  to  light  and  accommodation.  The 
knee-jerk  was  well-marked  on  both  sides.  Physical  examina* 
tion  of  the  chest  revealed  nothing  abnormal  in  the  condition 
of  the  thoracic  viscera,  nor  wtis  there  any  evidence  of  disease 
of  the  ab<lominal  organs.  The  patient  was  re<'onimended  to 
go  to  Charing  Cross  Hospital,  and  on  May  9th  he  wan 
admittetl  under  the  care  of  Dr.  Bruce.  The  following  notes 
were  taken : — 

With  the  exception  of  a  brother  having  died  of  nhthisis, 
the  famUy  hittory  was  eood.  He  was  married  when  27 
yean  of  age,  and  has  haa  font  children ;  one  only  is  living. 
There  was  no  history  of  svphilis.  Until  four  yean  ago, 
patient  had  been  in  robust  health.  Many  yean  ago,  he  had 
nad  a  fall  on  his  back ;  but  he  did  not  think  that  there  was 
any  permanent  injury  resulting  from  it,  for  many  ;^ean  elapaed 
between  this  and  the  period  when  symptoms  of  his  oomplaint 
appeared. 

It  was  about  four  years  ago  that  he  noticed  a  sharp  pricking 
l^iin  in  the  fifth  intercostal  K|Mu*e  nf  the  left  side,  just  inside 
the  nipple.  This  c(>ntinue<l,  and,  after  a  month  or  so,  became 
more  severe  and  stabbing  in  character.  For  about  three 
years  this    pain  ]»er«iMted  ;    but  he  was   able  t*.   rr.ntinne   his 
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work  until  Chmtinas  1885,  when,  on  account  of  the  great  pain 
he  ex|)erience(l  in  walking,  he  was  oblige<l  to  give  up  liiH 
occupation  as  a  game-keeper.  The  pain  was  {)arti<-iiliirly 
severe  if  he  bent  down ;  for  example,  to  tie  his  boot-huvs. 

Just  after  Christmas  he  noticed  that  his  legs  swelled,  and 
the  following  March  the  left  foot  l)egan  to  feel  numb,  the 
numbness  gradually  spreading  up  the  left  leg.  He  noticed 
this  also,  though  to  a  much  less  extent,  in  the  right  foot.  On 
account  of  this  numbness  in  his  feet,  patient  says  he 
"  blundere<l  about"  In  less  than  a  week  after  the  numbness 
had  set  in,  he  noticed  that  his  legs,  which  were  usually 
extende«l  during  sl<  op,  often  be<'Ame  flexed.  He  said  that  he 
had  ftdt  weakness  for  some  time  in  his  left  leg,  and  since 
Cliristmas  he  had  been  troubled  with  constipation  and 
difficulty  in  micturition.  He  has  had  no  priapism  nor  loss 
of  sexual  power.  The  reason  he  sought  admission  to  the 
hospital  was  for  loss  of  power  and  numbness  in  his  legs.  He 
believed  that  the  pain  he  had  suffered  for  four  years  had  little 
to  do  with  his  present  illness,  having  been  toW  by  the  doctor 
it  was  rheumatism. 

^f'.nj  \2th. — The  patient  now  complains  of  numbness  in  the 
riyJU  lower  limb,  mcreasing  in  degree.  Plantar  reflex  dis- 
tinct; cremasteric  and  abdominal  reflexes  absent;  knee-jerk 
iucreiised,  especially  on  the  left  side.  Ankle-clonus  on  the 
left  side. 

Maij  15/A. — Patient  complains  of  pain  in  the  mid-dorsal 
region  which  nidiates  round  the  thorax,  especially  on  the 
left  side.  Occasionally  the  pains  shoot  down  the  left 
thigh  ;  these  pains  are  particularly  severe  at  night.  There  is 
a  girdle  sensation  at  the  level  ot  the  fifth  intercostal  space. 
Absolute  ana>sthesia  and  analgesia  exist  over  the  lower  limbs, 
and  on  the  trunk  up  to  the  level  of  the  umbilicus.  Power  of 
movement  of  lower  limbs  is  now  completely  lost  on  both  sides. 
OiciusiomUly  there  is  spasmodic  flexion. 

'  res. — Plantar  reflex  still  present;  cremasteric  and 
iiiHu.iiiinal,  lost;  epigastric,  present;  knee-jerk,  lost;  ankle- 
rlonus,  now  absent. 

There  is  complete  loss  of  control  over  the   rectum,  reten- 
tion of  urine,  and  unconsciousness  of  rectal  and  vesical  acts. 
I  of  the  lower  limbs,  and  beds^)res  on  the  hips. 

- .  /  2Sth. — Condition  carefully  investigated.  Antesthesia 
Its  high  as  the  eighth  rib ;  above  this  to  the  fifth  intercostal 
sjMice  is  a  zone  of  hyperesthesia.  On  the  right  side,  there  is 
aniesthesia  as  high  as  Poupart's  ligament.  Painful  sensations 
HfP  lost  as  high  as  the  margin  of  the  ribs  on  the  left  side, 
as  high  as  the  middle  of  the  thigh  on  the  right  side. 
Sensations  of  heat  and  cold  are  not  appreciated  on  either  side 

p  2 
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below  the  level  of  the  umbilicus.  Plantar  reflexes,  ex- 
aggerated; slight  anklo  clonus  on  left  side;  knee-jerks, 
absent;  cremasteric,  epigastric,  and  abdominal  reflexes  all 
absent. 

Mutdes. — Right  limb  :  can  flex  and  extend  ankle,  knee,  and 
hip  joints,  but  there  is  considerable  weakness.  Left  leg 
completely  imralysed  at  all  the  joints  except  the  toes,  where 
there  are  slight  voluntary  movements.  Occasionally  the  l^s 
extend  themselves;  and  sometimes  patient  finds  them  flexed 
on  waking.  No  rigidity  exists  at  any  of  the  joints.  There 
is  slight  redness  and  swelling  of  the  left  kne<'-joint,  with 
some  effusion.  The  muscles  of  the  limbs  are  not  wasted  ; 
and  although  requiring  a  stronger  current  than  normal  to 
excite  contraction,  there  are  no  qualitative  chau^c^. 

On  examination  of  the  spine,  no  deformity  could  be 
ascertainetl ;  but  there  was  tenderness  over  the  mid-dorsal 
region.  The  tempcriiture  has  been  always  normal,  and 
physical  examination  revealed  no  organic  disease  of  the  heart, 
lungs  or  abdominal  organs. 

'rhe  ptitient  still  suffers  from  constipation,  and  difficulty  in 
evacuating  his  bladder. 

An  attempt  was  made  to  relieve  the  pain  by  blisters  and 
fomen tuitions,  and  ho  was  placed  ujxin  iodide  of  potassium, 
ten  grains  three  times  a  day,  on  the  possibility  that  he  was 
suffering  fr«>m  compression  of  the  cortl  by  a  gumma.  Ho 
remained  very  much  in  this  condition,  the  pain  perhaps  being 
a  trifle  better,  till  June  11th,  when  he  suffered  great  pain  in 
the  hypogostrium.  The  water  was  drawn  off,  but  after  some 
days  the  urine  be<*ame  animoniaeal.  From  this  time  until 
his  death,  the  bladder  was  washed  out  daily  with  one  in  twenty 
solution  of  lH>ro-glyeeride. 

June  25/A. — Morphia  injections  commen<*ed  on  account  of 
the  pain.  He  is  now  quite  unable  to  move  the  right  leg,  and 
feeb  tickling  scmsations  in  both  limbs.  It  is  now  necessary  to 
draw  off  all  his  water. 

Julif  9th. — Ankle-clonus  is  now  very  marked  on  both  side« 
FUntAr  reflexes  are  exaggerated,  but  the  knee-ierk  on  both 
sides  is  still  absent;  idso  the  abdominal  and  cremasteric 
reflexes.  AnaesthesiA  and  analgesia  now  at  the  same  level  on 
both  sides.  The  rectum  is  only  evacuated  by  enemato.  He 
complains  of  a  constant  sense  of  fulness  of  the  belly ;  but 
there  U  no  vomiting.  Pupils  are  nonnal,  and  the  upper 
extremities  are  unaffected. 

Aiitput  18<A.— Patient  is  lying  in  bed  on  his  back,  com- 
plaining of  a  great  deal  of  {lain  on  the  right  side,  which  he 
•ays  is  greatly  an^ravatefl  by  twitching  in  his  legs.  For  this 
reatcm  he  lies  with  his  legs  semi-flexml,  not  that  he  has  any 
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power  over  them,  but  he  draws  them  up  into  this  ponition  with 
his  urins.  On  attempting  to  straighten  the  knee-joints,  great 
rijri<lity  was  observable. 

Ankle-olonus  extremely  well  marked.  Both  feet  are  swollen 
an<I  axlenmtous.     The  legs  do  not  ap{)eur  wasted. 

The  patient  remained  in  this  condition  several  months, 
daily  becoming  more  exhausted  by  the  pain,  which  was  only 
relievo<l  by  (*ontinual  hypotlermic  injections  of  morphia. 

October  \Wd. — Began  to  pass  faeces  unconsciously.  A  few 
days  later  the  bedsores  spread  rapidly  in  area;  and  he 
eventually  dieil  November  loth,  1886. 

Necropsy,  twelve  hours  after  death.     Body  emaciated  ;  bed- 


SJJi 


Fio.  I. — ^Tumour  aiul  iufillrated  5th  left  donal  nerve,  as  seen  on  alitting  up  the 
dara  mater.  The  part  of  the  tumour  in  which  there  id  no  sliading 
rcprcaeata  the  thin  iMtrt  of  the  cyst-wall.  The  posterior  spinal  veseela  run 
n{MMi  tl>«  surface.    Naturiil  size;  somewhat  diagrammatic. 

sores  at  all  the  }x>ints  where  pressure  occurred.  A  large  sore, 
quitr  a  foot  across,  exists  over  the  buttocks,  sacrum,  and 
hamstrings,  the  muscles  and  bone  being  exposed.  The  skin 
hiwl  sloughed  about  the  groin  and  the  lower  end  of  the  left 
thigh,  where  pressed  upon.  There  are  also  sores  over  the 
shins  and  heels. 

Abdomen. — Superficial  view  normal.  Liver  much  enlarged, 
weighing  6  lb.  6^  oz. ;  pale  yellow,  the  edge  rounded ;  no 
albuminoid  change.  Nothing  else  noteworthy  in  alxlominal 
organs. 

Thorax, — Pleura?  normal.  R.  and  L.  lungs  healthy.  Heart- 
substance  pale ;  otherwise  normal. 
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Brain — <iuite  honlthy. 

Sjntial  Cord. — When  the  spinal  canal  was  opene<i  in  tho 
mid-dorwil  region,  the  theca  vertebralig  was  fonnd  swollen  by 
a  bluish  muss  within  it.  The  dura  mater  having  been  slit  np 
along  the  posterior  surface,  an  oval  swelling  (see  Fig.  1), 
about  1  inch  long  by  j  inch  thick,  was  found  lying  upon  the 
spinal  cord  and  the  left  5th  dorsal,  which  could  be  seen 
entering  it.  The  tumonr  was  cystic,  and  on  section  was 
found  to  contain  a  blood-stained  fluid.  There  were  large 
vessels,  continuous  with  the  spinal  vessels,  ninning  over  its 
Kurfaco.  The  nerve  wjis  swollen  to  three  times  its  natural  size  ; 
and  was  soft,  red,  and  gelatinous,  being  apparently  infiltrated 
with  some  new  growth.  It  may  be  mentioned  that  a  careful 
search  of  the  body  was  made  for  secondary  deposits,  but 
without  positive  results. 

A  portion  of  the  infiltrated  nerve  and  the  spinal  cord  were 


Flo.  2. — 8«x*t)nn  nfii  portion  uf  the  inflltratod  iicrTo,  nhowing  bnuiebod,  >tcliiito, 
oimI  MpiiKllv  cvlltf  furuiing  a  reticulum  with  diltitcd  veweU.  Magoiied, 
200  diwucicn. 

hanlene<l  in  two  per  cent,  solution  of  bichromate  of  ammonia. 
SSectionsof  the  former  obtaine<l  by  the  }»aniflin  method  (Fig.  2) 
showed  the  growth  to  bo  a  mvxo-tibroma,  which  hadap|inrently 
resulteil  from  reversion  of  the  connective  tissue  of  the  nerve 
to  the  embryonic  tyjM?.  It  was  very  vascular,  the  vemeis 
ap[M>aring  to  bo  dilated  capillaries.  The  nerve  was  almost 
entirely  (lestroyc<l ;  there  were,  however,  a  few  smaU  bandies 
of  {lartially  atrophied  and  degenerated  nerve  RhteB  left,  but 
even  hero  there  could  l»e  seen  a  ctinversion  of  the  connective 
tissue,  forming  the  iM>rineurion  and  endoneurion,  into  mucoid 
tissue.  The  ner>'e  when  traco<l  up  to  the  cord  was  seen  to 
extend  by  the  posterior  root  into  a  cyst. 

hficroncoiHeal  ejtaminaiion  of  the  cyti — bIiowimI  a  fibntus 
ra|Mule,  emlivddcHl  in  which  were  numerous  dilatetl  vessels, 
suggesting  the  fiosMibility  that  rupture  of  one  uf  them  hml 
rontributdl  to  it«  formation.     Fig.  3  shows  the  cord  lying 
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ijoneath ;  and  although  this  is  completely  disorganised  by 
compression,  the  cyst  is  seen  to  be  situated  outside  the  pia 
n)att>r,  and  the  cord  is  in  no  way  directly  involved  by  the 
growth. 


Fig.  3.— TnntrraBe  aectkm  of  the  cord  and  oyst,  magnified  3  diameters.  The 
nweaUr  natore  of  the  walla  of  the  latter  is  obvious.  The  cord  was 
diaorgaaised  in  tfaia  rftaatipo.  and  the  position  of  the  grer  matter  is 
represented  by  a  space  oorrapondiug  to  it  in  form.  It  will  be  obeenred  that 
the  tumour  lies  entirely  outside  the  cord. 

Examination  of  the  cord,  after  staining  by  Weigert's  method, 
exhibited  the  following  degenerations : 

1.  In  the  cervical  region:  Posterior  median,  direct  cere- 
l.M'lhir,  and  ascending  antero-lateral  columns  (Fig.  4,  p.  216). 

2.  Btlow  the  tumour:  crosses  pyramidal  tracts  on  both 
sides  (Fig.  5,  p.  216). 

There  were  no  changes  in  the  multipolar  cells  of  the 
anterior  comua ;  but  apparently,  from  the  congested  state  of 
the  vessels  in  the  posterior  comua,  the  grey  matter  in  this 
situation  might  have  been  affected  by  inflammatory  changes. 

Comments  on  the  Case, — There  are  many  points  of  interest  in 
this  ease. 

1.  The  history  points  to  the  growth  having  commenced 
in  the  nerve,  and  naving  extended  to  the  spinal  canal  after 
about  four  years,  the  patient  all  this  time  attributing  his 
suffering  to  rheumatism. 

2.  The  history  and  symptoms  thereafter  indicate  a  slow 
but  increasing  compression  of  the  cord  ;  and  this  led  to  the 
diagnosis  of  tumour.  As  the  patient  was  a  young  man,  cancer 
could  be  excluded.  The  diagnosis  then  lay  between  syphilitic 
growth,  vertebral  caries,  tuberculous  growth,  some  form   of 
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sarcoma,  or  an  uiuHnnuion  non-malignant  gn>wtli.  Syiphilts 
waa  improbable,  Ijecause  there  was  no  history  {toiuting  in  that 
direction,  nor  were  the  symptoms  in  an^  way  relieve<I  by 
anti-syphilitic  treatment.  Vertehrdl  eartes.  There  waa  no 
history  of  injury  nor  cause  for  caries,  and  for  four  years  there 
hod  l)een  little  or  no  tenderness  over  the  spine,  ever|rthin^ 
Jointing  to  an  affection  of  the  nerve.  Moreover,  very  careful 
physical  examination  failed  to  discover  any  of  the  ordinary 
signs  of  disease  of  the  spine. 

Tvhereulom  tumour  arid  sarcoma  were  improbable,  becauM 
of  the  very  slow  course  of  the  symptoms,  and  the  oompleta 


Kio.  4.— Diagram  ithowing  degenerated  tracts  (dottcil  rrgioos)  abuve  the  ttouonr. 


Vn,  5.— Diagram    ahowinK  degeneration  <>t  cfo-mhI  lateral  traela  below  the 

tumour. 

absence  of  any  evidinee  of  disease  in  the  internal  organs. 
Thus  by  a  process  of  exclusion  we  might  conclude  that  the 
evidence  was  strongly  in  favour  of  a  fum-malwnant  ^nmtk, 
spreading  from  the  nerve  or  its  root  on  to  the  apuial  cord. 

8.  Tumour  of  a  non-malignant  nature  having  been  diagnosed, 
we  now  greatly  regret  that  an  uttouipt  was  not  made  to  lemoTe 
it  On  one  ocoation  the  pationt  expressed  his  willingnc«s  to 
submit  to  an  oiieration.  Ilad  we  called  in  a  surgeon,  tbeie 
is  but  little  doubt  that  the  tumour  might  have  been  remoTed 
succeKsfully,  for  it  iirovcd  in  no  way  to  have  invaded  the 
cord.     Mr.  Victor  itoixloy.  who  has  had  such  succcw  with 
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operatiuns  on  the  bruiu,  has  expressed  the  opiuiun  to  us  iu 
ciiuv*T8iition,  that  this  was  in  every  respect  a  case  that  would 
hrtvt'  \)een  favourable  for  operation.*  Dr.  Gowers,  in  his  recent 
work  on  the  spinal  cord,  says :  "  It  is  highly  probable  that 
surgery  mav  be  able  to  cope,  in  some  degree,  with  meningeal 
tumours.  Modem  methods  render  the  opening  of  the  spinal 
canal  far  less  formidable  than  it  formerly  was,  and  the 
removal  of  a  tumour  from  the  membranes  of  the  cord  would 
involve  less  immediate  danger  of  serious  consequences  than 
the  removal  of  a  tumour  from  the  brain."  Although 
myxomata  of  nerves  are  not  uncommon,  and  those  com- 
mencing in  the  membranes  of  the  spinal  cord  not  very  rare, 
yet  such  a  one  as  this,  commencing  in  the  nerve  or  its  root 
and  spreading  on  to  the  spimil  cord,  is — as  far  as  we  have 
been  able  to  ascertain — unique.  Notwithstanding  this,  we 
have  publislied  an  account  of  the  present  case,  not  only  from 
its  own  inlu'rent  interest,  but  because  it  appears  to  us  to 
justify  the  belief,  that  instances  do  occasionally  occur  in  which 
tumours  compressing  the  spinal  cord  may  be  treated  surgically 
with  complete  success. 

4.  There  are  some  other  points  of  interest  in  the  case  in 
connection  with  the  symptoms:  (1)  the  absence  of  all  the 
reflexes  except  the  plantar ;  and  (2)  loss  of  movement  in  the  left 
limb,  and  eventually  the  right  limb,  except  slight  movements 
in  the  toes.  Dr.  Bastian,  in  his  article  on  diseases  of  the 
spinal  cord  in  Quain's  "  Dictionary,"  has  noted  a  similar  fact 
in  a  case  that  occurred  in  his  practice,  and  he  has  attributed 
it  jM>ssibly  to  vaso-motor  spasm  of  the  vessels  in  the  grey 
nititter.  In  our  case  microscopical  examination  showed  a 
con^'csted  condition  of  the  vessels  of  the  posterior  horns. 

Again,  the  fact  that  sensation  was  more  affected  on  the 
left  side  than  the  right  was  interesting,  as  well  as  the  different 
levels  on  the  right  side  at  which  the  touch,  temperature,  and 
painful  sensations,  were  lost — observations  which  appear  to 
support  the  view  that  different  fibres  and  different  tracts 
convey  these  sensations  upwards  to  the  brain. 

'  He  haa  rinee  anooewfolly  operated  in  a  cmse  of  tpmal  tumour;  but  the 
detaila  of  it  haTo  oot  yet  been  published. 


A    CASE  OF   ATAXY   WliJI    LOSS   OF  MUSCULAR 

SENSE, 

BY  BYROM  BRAMWELL,  M.D.,    I  .lt.(    l'.   (EDINBUBGH). 

In  his  very  interesting  and  important  communication  on  ^  The 
Muscular  cmmisc,  it«  Nature,  and  Cortical  LocaliBation/'  which 
was  publishcil  in  the  last  number  of  this  Juurnal,  Dr.  Bastian 
referred  to  two  cases,  recorded  in  abstract  by  Landry,  in  which 
the  "muscular  sense"  was  lost,  while  the  tactile  sensibility 
of  the  skin  was  very  slightly,  if  at  all,  impaired. 

The  importance  of  cases  of  this  description,  as  bearing  npou 
the  subject  discussed  by  Dr.  Bustian,  is  so  obvious,  that  it  need 
not  be  again  insisted  upon  ;  while  the  rarity  is  ^own  by  the 
statements  of  Dr.  Ferrier:  ''that  Dr.  Bastian,  with  all  his 
experience,  is  able  to  adduce  only  two  cases,  both  hystrricaJ. 
in  support  of  his  assertion,  that  muscular  sense  ma} 
apart  from  affection  of  tactile  sensibility ; "  and  again :  i  iia»  «> 
elsewhere  st^ited  that  ilofects  in  muscular  sense  are  usually 
associated  with  defects  in  common  or  tactile  sensibility,  and 
that  I  am  not  aware  of  any  case  in  wliich  there  has  been  low 
or  iiii|airmont  of  muscular  sense  witliMut  (  Mrniliiit  impair- 
iiii  nt  of  tactilo  insensibility."' 

in  the  t<illi>\singc)isc  of  locomotor  ataxia,  the  muscular  sense 
is  profoundly  impaired,  while  the  sonsibilit  v  of  the  skin  (except 
inasmuch  as  there  is  hyper-sensibility  to  cold  aud  to  pain)  is 
practically  normal. 

Locomoiftr  Atajcta  of  eight  year$*  duration ;  extreme  meo-crdmaHom 
aud  total  aholitivn  of  the  Muscular  Senee  in  tke  UfwereiBtrmmiiee ; 
tactile  temnbility  of  the  ekim  of  the  lamer  eaiiremitiee  twry  digktljf 
if  at  all,  iv--'-'f  :  increaeed  MmuhUitjf  to  cold^  emd  htereaeed 
setmbilitjf  /'  the  eawte  parU,    Dilatation  of  the  Aoroeie 

aorta;  aorttr  mjnnjUation^hifpertropkjft  and  dilatatiom  of  tite 
Uft  ventricle  of  the  hcttrt. 

1  t,  O.  C,  a  labourer,  nt.  40,  is  an  inmate  of  the  Oomley 

liiiDK  ^^orkhouw  Hoapitnl,  Kdinhnrgh,  vrhcro,  through  the 
kitidncMt  of  Dr.  A.  H.  PocMu  anl  Dr.  Mnniu<n<,  I  Imvo  hud  the 
up}iurtuiiity  <  ;  i         Minting  aud  of  studying  the 

I  uAtv.*  A|iril.  1887.  t>|K  01  mod  OS. 
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Prtniim»  History. — The  patient  iitates  that  his  illnoss  ooinmenced 
Rome  seven  or  eight  veani  ago  (in  1879  or  1880),  with  what  he 
terms  **  weakness  in  toe  abdomen  "  and  coetivenesa  ThiH  '*  weak- 
Inallr  increased  ;  his  walking  became  difficult,  and  he 
from  sharp,  shootiDg-  (evidently  lightning-)  pains  in  the 
lov\'  iiiities. 

I  .10  year  1883,  he  was  admitted  to  the  Edinburgh  Royal 

Intirmaty,  bnt  be  reoeired  no  benefit;  in  fact,  during  his  stay 
in  hospital,  the  condition  seems  to  have  advanced  rapidly,  for  he 
was  able  to  walk  into  the  Infirmary,  but  could  not  walk  out.  He 
has  not  been  able  to  walk  since. 

On  two  or  three  occasions,  at  the  commencement  of  his  illness, 
he  saw  double ;  but  he  is  unable  to  remember  the  exact  dates. 

He  had  syphilis  sixteen  years  ago. 

Present  Condition. — The  patient  is  pale  and  thin,  and  has  a 
worn  and  somewhat  haggard  expression  of  countenance.  He  is 
quite  unable  to  stand  or  walk,  and  only  seems  willing  or  able  to 
move  the  lower  extremities  when  he  sees  them.  If,  for  instance, 
he  is  made  to  snpport  himself  on  another  man's  back  by  means  of 
his  anns  placed  round  the  bearer's  neck  and  with  his  feet  touching 
the  ground,  he  complains  bitterly  that  he  is  going  to  fall,  manifests 
great  emotional  excitement  and  ap{>earanoc  of  fear  ;  he  says  he  does 
not  know  where  his  logs  are.  When  the  other  man  is  made  to 
walk  forward,  the  patient  makes  no  effort  to  move  his  legs,  which 
are  helplessly  dragged  and  sprawled  out  behind.  On  one  occasion 
he  was  strongly  urged  to  try  and  make  a  step  or  two  when  in  this 
position,  with  the  result  that  one  of  his  legs  was  thrown  forward 
with  great  force,  the  motor  discharge  and  resulting  muscular  con- 
traction being  out  of  all  proportion  to  the  movement  which  the 
{^tieut  desired  to  accomplish ;  in  short,  he  seemed  absolutely 
ignorant  of  the  amount  of  muscular  force  required  for  the  perform- 
ance of  the  muscular  act. 

There  is,  however,  no  paralysis  in  the  muscles  of  the  lower 
extremities.  The  development  of  the  muscles  in  the  body 
generally,  but  more  especially  in  the  lower  limbs  (obviously  here 
the  result  of  disuse)  is  poor ;  the  muscles  are  somewhat  flabby,  but 
the  muscular  power  of  all  the  miiscles  (tested  for  individual  move- 
ments) is,  cuniiidering  their  size,  good. 

When  the  patient  is  lying  on  his  back  in  bed,  he  can  execute 
any  desired  movement  with  the  lower  extremities,  so  long  as  he 
can  see  them ;  aud  the  movements  which  he  performs  in  this  way 
are  fairly  steady  and  co-ordinate.  He  can,  for  example,  perform 
with  fair  precision  such  movements  as  the  following  : — raising  the 
foot  high  into  the  air  and  then  bringing  it  slowly  down,  so  that 
the  h(  el  rests  on  the  point  of  the  great  toe  or  on  the  knee  of  the 
'•'  (passive  and  extended)  1^. 

I  l)0wer  of  oo-ordinating  the  muscles  of  the  lower  extremities, 
when  the  eyes  are  closed,  and  the  muscular  sense  in  the  lower 
extremities  seem  quite  lost. 

When  the  eyes  are  closed,  and  he  is  told  to  execute  the  move- 
muutji  described  above,  the  leg  is  wildly  thrown  out,  first  in  this 
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dirootion,  then  in  that;  an«l  there  i*  no  appcaranco  o!  any  ii 

Sent  attempt  to  execute  the  desired  luuvement,  all  knowIe<l. 
iioction  and  all  power  of  co-ordination  being  evidently  wat 
After  ho  has  attempted  to  make  a  movement,  such  as  the  ai  ^, 
and  the  leg  ia  allowed  to  remain  in  the  position  which  it  happens 
to  have  reached,  the  patient  is  absolutely  and  totally  ignorant  of 
its  position.  If  told  to  take  hold  of  the  foot,  he  gropes  about  for 
it  with  his  handu;  it  may  be  quite  in  the  wrong  place,  often,  in 
fact,  far  away  from  its  actual  position,  and  he  only  finds  it  bv 
mere  chance  or  by  his  hand  coming  accidentally  in  oontact  with 
some  ]>art  of  the  limb,  when  he  feels  his  way  (guides  his  hand) 
down  the  limb  to  the  foot  for  which  ho  is  seeking.  V\  hen  the  lower 
extremities  are  placed  in  any  given  po^dtion  (the  eyoH  being  of  rn^nrse 
closed  while  the  passive  movement  is  being  made),  the  '  is 

also  absolutely  ignorant  of  the  {xjeition  in  which  the  fix  is 

after  the  movement  has  been  executed.  He  gropes  about  fur 
the  foot  as  before,  and  only  finds  it  accidentally  in  the  manner 
described  above.  Ho  has,  however,  some  knowledge  of  the  direction 
in  which  a  forcible  passive  movement  of  the  hip  or  knee  is  being 
made.  Ho  can  tell,  for  example,  whether  the  hip  is  being  flexed 
and  extended  on  the  abdomen,  or  whether  it  is  hoinft  abducted  or 
adducted,  provided  that  the  movement  of  flexion  and  extension  or 
of  adduction  and  abduction,  are  forcibly  and  rajtidly  repeated  ;  but 
he  is  ignorant  of  the  direction  of  the  movement  when  it  is  slowly 
and  quietly  performed ;  and  he  is  unable,  even  after  quick  and 
furoi))le  passive  movement,  to  tell  the  Txxtiiion  in  which  the  limb 
remains.  In  the  same  way  ho  can  tell  when  the  knee  is  l>eing 
forcibly  flexed  and  extended.  He  does  not,  however,  appear  able 
to  appreciate  the  direction  of  movements  at  the  ankle  joint,  even 
when  the  movements  are  forcibly  made  and  quickly  and  rhythm- 
ically roj)cated. 

He  iH  quite  unable  to  appreciate  ordinary  difierenoe  in  weight 
with  the  lower  extremities.  He  does  not,  for  inNtance,  know  the 
difftrence  between  the  lightest  and  heaviest  of  the  leather-oovered 
balls  with  which  I  am  in  the  habit  of  testing  the  power  of 
appreciating  weights,  which  weigh  rospeotivcly  three  and  twenty 
ounoee. 

He  is,  however,  able  to  appreciate  great  reaistanoe  to  muscular 
action.  If,  for  example,  he  is  told  to  make  a  powerfol  effort  to 
raise  his  log  from  the  bed  (the  eyes  being  closed  and  the  foot  beijig 
firmly  fixed  down  by  the  hand  of  the  phj^sician),  he  ia  oonacaona 
that  some  resistance  is  being  opposed  to  the  moTement  (possibly  be 
•oquires  this  information  to  some  extent,  at  all  events,  from  tbe 
respiratory  movements  at«ooiated  with  a  powerful  effort) ;  but  he 
does  not  seem  to  be  aware  that  none  of  the  desired  movemenU  has 
been  executed. 

There  seems  to  be  no  loss  of  mosoalar  sense  in  the  apper 
extremiUes.  He  can  (with  precisi"n  and  aoooraov)  touch  the  tip 
of  the  nose  (the  eyes  being  of  course  closed)  with  the  fore-finger 
of  either  band;  and  can,  in  the  same  way,  bring  the  ti|K«  i»f  the 
two  foro-fingen  in  aooorate  contaot  in  the  midiUe  line  in  front  of 
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him — a  delioate  test  of  the  patient*tt  power  of  appreciating  the 
position  of  the  parts  conocmod  and  of  bifl  )>ower  of  co-ordinating 
the  necessary  niuvenienta.  He  can  at  once  tell  the  exact  |Hwition 
of  the  upper  extremities  after  paa>ive  movements ;  and  can  aoou- 
rately  describe  the  direction  of  any  pastiive  movement  which  the 
upfH>r  extremities  are  made  to  perform.  He  can  also  appreciate, 
with  the  upper  extremities,  slight  differences  in  weight.  He 
correctly  differentiated  all  the  test  Italls. 

Sentory  Funetions. — The  shuoting-pains  in  the  lower  extremities 
are  mach  less  severe  than  th»-y  were  a  few  years  ago  :  they  seldom 
now  trouble  him  unless  he  is  exposed  to  cold  or  draughts,  to  which 
he  seems  particularly  sentiitive.  Ho  often  suffers  from  sharp 
shooting-pains  in  the  abdomen  (the  exact  locality  he  was  not  able 
very  dctioitely  to  define).  These  pains  came  on  in  paroxysms ;  and 
are  sometimes  so  severe  as  to  make  him  cry  out.  The  abdominal 
pains  have  never  been  a8SO':iateil  with  vomiting  or  other  evidence 
of  gastric  distnrbance. 

The  tactile  sensibility  of  the  sldn  of  the  lower  extremities  is 
practically  unimpaired, — the  patient  can  feel  the  touch  of  a  soft 
and  light  object  (such  as  a  young  tender  hawthorn  leaf)  on  any 
part  of  the  thighs  and  legs  and  over  most  parts  of  the  foot.  Ho 
never  failed  to  appreciate  and  locate  correctly  over  any  part  of  tho 
lower  extremities,  including  the  feet,  the  touch  of  a  hard  object, 
such  as  the  fine  but  blunt  jKjint  of  a  tuning-fork. 

(The  tactile  sensibility  was  not  tested  by  means  of  the  a^stheslo- 
uieter,  for  I  have  found  this  instrument  so  unsatisfactory  in 
uneducated  persons  and  in  dealing  ^^'ith  diseased  conditions,  that 
I  have  practically  discarded  it  as  a  reliable  and  useful  aid  to 
clinical  investigation.) 

liound  the  abdomen,  at  the  level  of  the  umbilicus,  there  was 
certainly  a  band  of  anajsthesia — measuring  two  inches  in  vertical 
extent;  the  loss  of  sensibility  was  by  no  means  total,  in  fact  it 
consisted  rather  of  inability  to  locate  accurately  and  correctly,  and  in 
delay  in  appreciating  tactile  impressions,  than  of  abolition  of  tactile 
sensibility.  This  sensory  impairment  was  more  marked  on  the  left 
than  on  the  right  side. 

Painful  impressions  were  vividly  felt  all  over  both  lower 
extremities ;  there  was,  in  short,  well  marked  hyper-algesia.  There 
was  also  some  hyper-sensitiveness  to  impressions  of  cold,  and 
perhai>s  slight  loss  of  sensibility  to  heat,  but  this  point  was  very 
doubtful. 

Reflexes. — When  the  soles  of  the  feet  were  tickled,  the  patient 
made  some  complaint  of  pain  and  drew  up  tho  legs. 

Tho  knee-jerk  on  each  side,  and  the  plantar,  cremasteric,  and 
alMliiuiinal  reflexes  were  entirely  absent. 

Urination  was  said  to  be  attended  with  considerable  difiSculty. 
Calls  to  urinate  come  on  with  great  suddenness,  and  have  to  be 
immediately  obeyed  {precipitant  urination  from  loss  of  inhibitory 
control) ;  much  straining  is  required  to  empty  bladder ;  and  this, 
he  says  "can  only  be  effected  when  he  curls  himself  up  and 
bends  forwards,"  in  other  wonls,  when  he  places  himself  in  sttch  a 
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iioflition  M  to  bring  the  fnll  pnrohaae  of  tho  contracting  abdominal 
muBclea  to  act  nj)on  the  blmbler. 

The  ftotMJlc  are  ol«tinat(  ly  constipatc^l. 

The  tNfpfZf  are  small,  the  right  measuring  2  and  the  left  2k  mm.: 
it  is  doubtful  if  tho  pupils  contract  to  light,  if  there  ui  any 
contraction  it  is  certainly  very  feeble;  contraction  associated  witn 
efTortH,  fixation  for  near  objects  and  accommodation  is  active. 

Sight,  both  for  white  and  colours,  seems  good,  and  the  other 
OMual  senses  are  normal. 

Powerful  imlsation  can  bo  felt  in  the  supra-sternal  notch,  and 
there  in  diHtinct  impairment  of  tlie  percussion  note  over  the  manu- 
brium-stomi.  A  well-marked  double  aortic  murmur  is  audible  over 
the  course  of  the  aorta  and  up  and  down  the  Bteninm.  The  pnlse  is 
typical  of  aortic  rejj^irgitation.  The  left  ventricle  is  moderately 
enlarged,  hypertrophie<l  and  dilated.  The  appetite  in  good,  the 
tongue  is  clean,  and  the  other  systems  and  organs  seem  natoral. 


A  CASE  IN  WHICH  PARALYSIS  OF  THE  SPHINCTERS 
AND  INCONTINENCE  OF  URINE  WERE,  TO- 
GETHER WITH  TORPID  INTELLECT,  THE  CHIEF 
SYMinOMS  OF  SYMMETRICAL  DISEASE  OF  THE 
CORPORA  STRIATA. 

BY  JONATHAN   HTJTCfHINSON,  F.B.8.,   LL.D. 

Bf  R,  S.,  the  manager  of  a  bank,  aged  54,  but  looking  younger, 
consulteil  nie,  at  my  own  house,  on  account  of  incontinence  of 
urine,  on  Janujtry  30th,  1885.  The  incontinence  had  occurred 
almost  solely  in  the  daytime.  He  said  that  when  the  desire 
came  he  could  not  wait,  and  that  the  urine  escaped  before  he 
could  get  to  the  utensil.  Yet  there  was  no  urgency  of  desire; 
Sometimes  the  escape  would  be  almost  without  warning. 
This  trouble  had  begun  six  weeks  before,  and  his  accidents  now 
hupjM'ned  two  or  three  times  every  day.  I  thought,  of  course, 
of  enlarged  prostate,  but  on  passing  a  catheter  found  only  a 
small  quantity  in  the  bladder,  and  on  using  the  finger  per 
unum  tne  prostate  was  felt  to  be  but  slightly  enlarged.  In 
making  the  latter  examination  I  realised  that  the  sphincter 
ani  was  quite  relaxed.  It  allowed  the  finger  to  slip  in  and 
out  without  gripping  it  in  the  least.  The  lower  bowel  was 
loaded.  He  denied  that  he  had  experienced  incontinence 
of  fieces,  but  for  this  the  very  solid  condition  of  the  faeces 
probably  accounted.  I  now  thought  of  the  spine ;  but  on 
enquiring,  he  denied  that  he  had  any  weakness  or  alteration 
of  sensation  in  his  legs.  He  had  had  no  headache,  and 
asserted  that  his  incontinence  of  urine  was  his  only  symp- 
tom. On  looking  at  his  pupils,  I  found  that  their  margins 
were  extensively  adherent  in  both  eyes.  This  much  inter- 
fered with  examination  of  their  activity.  He  said  that 
he  had  usually  been  a  bad  sleeper,  but  was  now  sleeping 
better.  He  looked  well,  seemed  inclined  to  make  light  of 
his  ailments,  and  on  this  occasion  I  saw  no  reiison  to  suspect 
that  he  had  any  cerebral  disease.  I  thought  that  he  was 
about  to  become  the  subject  of  some  form  of  sninal  paralysis. 
On  the  following  day  I  received  a  letter  from  nis  brother-in- 
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law,  which  showed  mc  another  phase  of  the  case.     From  it  I 
make  the  following  extracts : — 

"  Aftor  our  interview  with  you  yesterday  I  went  to  Beckenham 
and  saw  my  sister,  and  found  her  in  great  trouble  about  the 
condition  into  which  Mr.  S.  seems  to  lie  rapidly  falling.  It 
apiM'firH  that  he  has  oceasitnally — certainly  three  times — had  in- 
voluntary motions  of  the  boweU.  But  her  chief  anxiety  arises 
from  the  utter  mental  prostration,  and  phyHical  inertia  which 
sef  m  to  be  overtaking  him.  ThJH  inertia  is  so  great  that  he  aeema 
to  lie  inea]Hil>le  of  making  the  slightest  effort.  For  instanoei,  he 
not  only  cannot  exert  himself  to  get  in  time  for  his  daily  train, 
but  with  plenty  of  time  to  spare  to  catch  the  next,  he  will  lose 
that  also.  And  it  dooM  not  t<eem  to  trouVtlo  him  that  this  should 
hajipcn  frequently.  Then  when  he  comes  home  he  will  stand  in 
an  aimless  way  with  coat  and  gloves  on  for  a  long  time,  not 
seeming  to  know  or  to  care  what  he  is  going  to  do  next  Mrs.  S. 
Iia4l  the  greatest  difficulty  to  get  him  off  in  time  for  his  appoint- 
ment with  you.  For  nearly  two  hours,  while  he  was  dressing  and 
getting  his  breakfast,  she  hardly  dared  to  leave  him,  and  it  waa 
only  by  having  a  cab  waiting  at  the  door — although  the  station  is 
only  five  minutes'  walk — that  he  was  got  off  in  time.  Another 
little  thing  she  notices  is  that  he  will  Hometimes  grasp  her  hand 
or  arm  sharply  enough  to  cause  pain,  or  will  *  flick '  one  of  the 
boys  with  anything  he  is  carrjnug,  acting  apparently  witliuut 
thought,  and  from  some  momentary  impulse.  In  shorty  he  is  not 
himself  at  all." 

A  few  days  later,  one  of  his  cullea^uos  iu  his  ulace  of 
business  called  on  me  and  gave  a  similar  report  lie  said 
that  Mr.  S.,  from  having  been  an  austere  and  precise  man,  had 
become  the  reverse,  that  he  was  now  effusive  and  jocular  in  a 
manner  which  was  quite  contrary  to  his  wont.  Above  all,  tlmt 
ho  was  couHtantly  pissing  his  water  as  he  stit  in  his  o£Bce-chair 
without  seeming  materially  annoyed  about  it. 

On  Feb.  7,  a  week  later,  1  saw  Mr.  S.  again,  and  ascertained 
the  following  points :  that  his  knee-jump  was  good,  that  his 

tmpiis  acte<l  well,  and  that  he  could  stand  well  either  on  his 
leels  or  on  tip-toe.  He  told  me  that  he  had  not  lost  sexual 
{x)wer,  but  had  always  been  very  mmlerote.  He  admitted,  on 
H*ing  pressetl,  that  Ii«>  had  iK^casionally  a  (X'ouliar  feeling  in 
his  head,  which  he  could  not  explain.  It  was  akin  to 
giddiness,  but  he  was  not  giddy.  His  memory  and  in- 
telligenoo  appeared  to  me  after  a  h»ng  interview  to  bo  perfect, 
but  he  seemtnl  rather  too  chtM>rfnl  and  smiled  too  much.  It 
should  lx>  saiil  that  there  had  bem  no  stage  of  elation  such 
as  occurs  in  most  cases  of  the  general  {Hirul^'sis  of  the  insane. 
His  sight  was  i;<mmI,  and  he  had  no  morbid  changes  in  the 
fundus.      IT«»  '»rn«1    thnt  f-"-   t-tt  ..r   t«.-lv..   v.'tr-»   y»''«t    i)^.>  c..1..< 
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of  his  let  I  hutl  U'en  u  little  uumb,  but  they  hud  not  become 
more  so  of  late.  By  another  examination  I  confirmed  the 
observation  that  his  sphincter  ani  was  qnito  lax.  He  repeate<l 
that  he  was  sleepinj^  better  than  he  had  ever  done,  and 
allefjjed  that  his  head  and  mind  were  all  right. 

It  was  now  arranfjeil  that  he  should  leave  town,  and  he  went 
to  Scotland  with  his  wife.  Here  he  became  rapidly  worse  in 
all  respects,  and  after  three  weeks  they  returned. 

In  tne  middle  of  March  I  saw  him  at  his  own  house.  He 
had  lost  flesh  and  strengfth,  and  looked  more  pale,  though  not 
marke<lly  ill.  He  walked  into  his  drawing-room  to  meet  me, 
and  greeted  me  cheerfully ;  but  he  did  not  seem  to  know  what 
to  do,  and  I  had  to  ask  him  to  sit  down.  He  conversed 
about  his  journey,  but  in  a  vague  and  uninterested  manner.  I 
found  that  ho  did  not  know  the  day  of  the  week,  but  after  I 
had  told  iiira,  he  corrected  me  as  to  the  day  of  the  month. 
All  other  symptoms  were  as  before.  His  wife  said  that  she 
was  obliged  to  make  him  get  out  of  bed  three  or  four  times  in 
the  night,  or  he  would  certainly  pass  water  without  caring  to 
rise.  Once  when  on  a  visit  to  a  friend,  he  had  passed  water  in 
the  room,  and  seemed  quite  careless  about  it.  I  made  him 
whistle,  and  ascertained  that  he  ha^l  no  paralysis  of  the  seventh 
nerve,  though  it  was  perhaps  feeble.  Within  a  week  of  this 
visit  Mr.  S.  died.  I  had  not  seen  him  again,  but  I  obtained 
the  following  facts  from  his  surgeon  and  his  wife.  During  the 
week  he  got  a  little  worse,  but  he  had  seemed  decidedly  better 
on  the  day  preceding  his  death.  He  had  been  up  every  day, 
and  about  tne  house  as  usual.  At  length,  one  morning  after 
a  night  of  unusually  heavy  sleep,  he  had  been  difficult  to 
wake,  and  when  rouse<l  and  asked  if  he  would  get  up,  had  replied 
distinctly,  "  No."  His  wife  kissed  him,  and  he  kissed  her 
back,  but  then  immediately  sank  into  sleep  again.  The  sleep 
Ijecame  more  profound,  and  they  could  not  rouse  him.  His 
left  arm  and  his  right  leg  were  engaged  in  twitching  convul- 
sive movements.  The  sleep  passea  into  coma,  which  was 
attended  by  stertor.  Then  the  respirations  became  inter- 
mittent, and  finally  they  ceased.  He  died  six  hours  after  he 
fell  asleep. 

We  got  permission  to  make  a  post-mortem.  It  was  done, 
under  considerable  difficulties,  about  thirty-six  hours  after 
death.  In  the  inner  side  of  the  left  cx)rpus  striatum  was  a  soft 
pink  semi-gelatinous  growth.  This  growth  bulged  into  the 
ventricle,  and  was  quite  smooth  on  its  inner  surface.  On  its 
outer  side  it  merged  without  any  boundary  line  into  the 
substance  of  the  corpus.  The  thickness  of  the  new  growth  was 
alwut  half  an  inch.  A  little  to  it«  outer  side,  in  the  white 
substance   ot     the    hemisphere,  were   two  small    islands    of 
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similar  structure,  as  large  as  cherry-stones,  but  quite  ill-defined. 
Neither  these  nor  the  larger  growth  had  any  softening  or 
congestion  around  them.  At  this  level  the  opposite  hemi> 
sphere  appeared  healthy,  but  on  slicing  it  more  superficially, 
tuere  was  found  just  above  the  corpus,  or  in  its  upper  part,  a 
large  softened  area  broken  down  by  blood  clot,  but  having,  at 
one  part,  an  indistinct  lining  membrane.  A  clut  the  size  of 
a  walnut,  soft  und  jelly-like,  extended  from  this  patch  of  disease 
into  the  ventricle. 

There  was  not  a  trace  of  disease  at  the  base  of  the  brain,  nor 
in  the  pons  or  medulla.  The  arachnoid  over  the  surface  of  the 
hemispheres  on  both  sides  was  adherent,  but  there  was  nothing 
very  unusual  or  which  appeared  to  be  recent. 

The  examination  of  the  brain  wtis  not  quite  so  precise  as 
could  have  been  wished,  but  it  was  done  by  candle-light,  and 
under  disadvantages.  It  may  be  taken  as  established  that 
there  was  destructive  disease  of  the  anterior  and  inner  parts  of 
the  corpus  striatum  on  both  sides,  and  that  no  inflammatory 
mischief  had  been  set  up.  The  hajmorrhage  was  on  the  right 
side  only.  No  doubt  this  bleeding  afforded  the  explanatii>n  of 
the  suddenly  fatal  event 

My  eldest  son  made  a  careful  microscopic  examinati' 
the  tumour,  and  has  preserved  sections.     I  api)end  his  report. 

"  After  hardening  with  the  usual  reagents,  some  satisfactory 
sections  were  obtained,  fully  bearing  out  the  diagnosis  of 
sarcoma  made  at  the  post-mortem  examinatioiL  Those  parts 
free  from  blood-intiltration  showed  spindle  and  round  cells 
closely  massed  together,  and  tending  to  be  arranged  somewhat 
in  lines.  From  the  size  and  sha})e  of  the  cells,  the  tumour 
should  perhaps  be  regarded  rather  as  a  mixed  round  and 
spindle*celled  sarcoma,  than  as  a  typical  glioma,  though  pre- 
sumably its  origin  wiis  from  the  neuroglia. 

"  Especially  in  the  neighbourhood  of  the  haemorrhage  some 
vesseb  of  fair  size  were  seen,  with  a  considerable  number  of 
capillaries,  )>robtibly  of  new  formation,  in  which  the  thick 
cellular  wall  almost  concealed  the  lumen.  Even  in  some  parts 
which  to  the  naked  eye  looke<l  like  blood-clot,  tumour  elements 
could  here  and  there  be  made  out." 

It  is  certainly  remarkable  tiiat  a  lesion  in  this  position 
should  have  been  attended  by  so  much  mental  disorder  and  by 
no  limb  paralysis.  Sphinc'ter-iNiralysis  hiul  been  the  most 
oouMpiiMious  symptom  thoughout,  but  his  limbs,  so  far  as  he 
would  admit,  had  never  failed.  He  could  always  grasp  firmlv 
with  his  hands,  and  could  walk.  His  walking  power  had, 
however,  certainly  diminished.  It  is  very  {lossible  that  the 
symmetry  of  the  disease  had  Xteen  productive  of  bilateral  weak- 
ness, and  that  thus  the  defect  had  been  less  easy  of  dboovery. 


CLINICAL  CASES.  227 

After  his  death,  hi^  wiu-  UM  mc  tliut  she  had  ^k)Inetime8 
thoui^ht  that  his  right  limbs  were  weak,  but  one  of  his  sons 
who  had  been  much  with  him  had  formed  the  same  impression 
as  U*  hifl  left.  It  was  certain,  tht*y  said,  that  in  walking  he 
8«)'  reele<l  a  little  to  one  or  the  other  side. 

i  iit,  in  the  second  volume  of  his  "  Medical  Reports," 

luw  <.Mven  a  portrait,  which  shows  a  closely  similar  condition  of 
the  corpus  striatum.  The  chief  differences  indeed,  between 
his  case  and  mine  consists  in  the  fact,  that  in  his  the  lesion 
was  on  one  side  only,  whilst  in  mine  it  was  symmetrical.  If 
we  keep  this  fact  in  mind,  we  shall  find  that  the  symptoms  in 
the  two  cases  were  nearly  pamllel.  In  Dr.  Brij^ht's  case,  as 
in  mine,  incontinence  of  urine  was  an  early  symptom,  and 
throughout  one  of  the  most  conspicuous.  His  [mtient  was  a 
man  of  40,  who  had  been  a  soldier.  The  earliest  symptoms 
observed  had  been  that  he  would  occasionally  fall  in  the  street, 
ancl  lose  consoiousness  for  a  moment  or  two.  He  complained 
of  jmiii  in  tlie  forehead,  and  had  occasional  absence  of  mind 
with  slight  weakness  of  the  left  side.  Next  he  began  to  con- 
stantly pass  urine  in  bed,  and  occasionally  fseces  also.  After 
this  there  was  general  muscular  and  mental  debility,  with 
strabismus  and  diplopia.  *'  His  manner  was  peculiar,  and  his 
conversation  incoherent ;  he  stood  for  some  minutes  together 
in  one  position  as  if  lost  in  abstraction  ;  when  spoken  to,  he 
answered  a  question  with  some  consideration  apparently,  but 
then  at  once  ran  on  to  something  else,  without,  however,  saying 
much,  but  making  some  statement  perfectly  without  founda- 
tion." The  symptoms,  including  the  premonitory  group,  ha<l 
lasted  a  year  when  Dr.  Bright  first  saw  him,  and  he  lived,  after- 
wards, in  Guy's  Hospital,  for  six  months  longer.  He  had  no 
facial  paralysis,  nor,  so  far  as  the  notes  inform  us,  any  defect  of 
sight  or  hearing.  A  few  days  before  death  it  is  noted :  "  His 
general  manner  and  aspect  quite  unchanged.  He  stands 
about  musing,  and  if  you  ask  him  how  he  finds  himself, 
answers  after  a  few  seconds  of  consideration,  '  I  am  not  quite 
dead.'"  He  had  gradually  become  more  dull  and  heavy. 
It  was  only  during  the  last  week  that  his  imbecility  and 
debility  were  such  tnat  he  could  not  leave  his  bed.  ae  had 
on  the  last  day  great  difficulty  in  swallowing. 

Dr.  Bright  does  not  de8cril)e  the  condition  of  the  corpus 
striatum  as  implying  new  growth,  but  from  the  appearances 
delineated,  it  probably  did  so.  He  says  that  two-thirds  of 
corpus  were  "  involved  in  softening,  and  presented  a  filamentary 
and  watery-brown  appearance."  The  rest  of  the  brain-sub- 
stance was  healthy,  but  over  a  space  two  inches  square  on  the 
right  hemisphere  all  the  membranes  adhered  firmly.  There 
was  some  general  serous  effusion.     In  commenting  on  the  ca.se, 

Q  2 
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])r.  Bright  states:  "The  appearances  after  death  were  con- 
fined t(i  softening  of  the  corpus  striatum  on  one  side  .  .  .  but 
it  hud  not  the  precise  appearance  of  an  ajK)plectic  clot." 

In  Auvert's  magnificent  collection  of  pathological  plates 
there  is  one  (PI.  68,  Fig.  I.)  which  shows  the  section  of  a  brain 
in  which  appearances  are  represented  somewhat  similar  to 
those  I  have  described.  The  tumour  involvecl  both  thalamna 
opticus  and  corpus  striatum.  The  patient,  a  man  of  56,  had 
died  after  a  week's  illness,  following  a  sudden  seizure  during 
anger.  lie  had  been  liable  to  hemicrania.  The  disease  is 
described  as  red  softening,  and  not  as  new  growth. 


CASE  OF  THOMSEN'S  DISEASE.* 

UV   FRENCH  BANHAM,  M.A.,  M.D. 
Phyieian  to  tke  Bofoi  Btrkakire  HotpUaL 

The  patient,  a  brief  report  of  whose  case  is  subjoined,  came 
under  m^  notice  a  year  and  a  half  since.  I  am  now  again  in 
t'oininiiuieation  with  him,  and  as  the  disease  from  which  he 
sutV  rs  is  one  of  great  rarity,  I  feel  that  so  good  an  example  of 
it  sliMiiM  ii"t  |)jiss  unrecorded. 

1  ill-  allf  (tioii  of  which  he  is  the  subject  is  known  as  Thomsen's 
Disease  (so  named  from  the  physician  who  first  described  it, 
and  who  is  himself  a  sufferer  from  it),  and  which  consists 
almost  wholly  in  spasms  of  the  voluntary  muscles  coming  on 
at  the  outset,  or  upon  any  change  of  motion,  and  quickly 
passing  off  again.  Few,  if  any  cases,  have  been  recorded  in 
our  English  journals,  so  in  pointing  out  any  special  pecu- 
liarities exhibite<i  by  my  patient,  I  take  as  my  standard  of 
comparison  the  descriptions  of  the  disease  as  detailed  in  some 
of  our  best  treatises  on  Diseases  of  the  Nervous  System.  The 
affection  is  generally  spoken  of  as  being  hereditary;  but  in 
this  case  it  seems  not  to  be  so,  as  no  other  member  of  the 
family,  as  far  as  can  be  ascertained,  has  been  similarly 
iiff«'ctod,  nor  is  there  any  tendency  to  disorders  of  the  nervous 
system,  and  the  patient  is  one  of  seven,  the  eldest  being  22, 
and  the  youngest  9  years  of  age.  Further,  it  is  said  to  be 
confronital,  some  indications  of  it  having  been  observed  in  the 
oruillt';  but  my  patient,  now  18  years  of  age,  had  no  symptoms 
until  he  was  12,  and  these  did  not  become  severe  until  two 
years  ago,  when  he  was  taking  swimming  lessons,  and  for  forty 
ruii>'  <iitive  days  was  accustomed  to  remain  in  a  cold  bath  for 
upwards  of  an  hour  together.  He  is  an  intelligent  youth, 
well-develope<l,  especially  as  regards  the  legs,  and  muscularly 
stntnfr,  while  his  general  health  is  good. 

The  first  time  he  noticed  a  si)asm  was,  as  1  have  said,  six 
years  ago.  He  was  jumping  over  a  flower-bed  in  his  school- 
master's garden  when  a  spasm  of  the  legs  occurred ;  he  could 
not  lift  his  feet  so  as  to  clear  the  flowers,  and  bis  master 

'  RokI  befurc  the  Rcwling  Pathologieal  Sodety,  Dec.  8tb,  188a 
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caned  bim  for  the  damage  done.  He  remembers  the  in- 
creasing freaueiicy  of  the  symptoms  from  that  time,  marked 
by  his  inability  to  join  in  sych  games  as  "Hare  and  Huunds," 
as  h«'  had  formerly  (h)ne. 

The  symptoms  vary  very  greatly  at  different  times.  When 
severe,  a  spasm  comes  on  as  soon  as  he  has  altered  the 
condition  of  a  muscle  after  a  period  of  rest  Thus,  after 
having  sat  down  for  a  little  time,  when  he  rises  to  his  feet,  be 
cannot  stir  his  logs  because  the  spasm  immediately  occurs, 
and  for  the  same  reason  he  cannot  balance  himself  unl«»w«  he 
has   gained   his   equilibrium   before  the  spasm  is  d«  \ 

This  leads  to  his  l)eing  thrown  down  in  trains  and  trail  u 

attempting  to  stand  up  after  sitting,  unless  he  is  able  tirst  to 
grasp  the  rail.  Again,  after  getting  into  a  conveyance  and 
sitting  down,  he  cannot  bring  his  heels  towards  the  seat  at 
tince,  but  often  kicks  the  opposite  passenger  through  his  legs 
sticking  out  stiffly ;  and  as  an  illustration  of  the  transient 
ch:»racter  of  some  of  the  spasms,  I  will  quote  his  own  remark — 
"  that  he  generally  gets  his  legs  down  before  the  fellow  he  has 
kicked  begins  to  swear."  The  sptisms  are  also  very  marked  in 
his  attempt  to  walk  upstairs.  He  has  very  great  difficulty  in 
lifting  each  leg  on  U)  the  first  and  second  steps  resj)ectively. 
A  slightly  loss  difficulty  in  the  next  two  series  of  motions,  and 
a  continually  decreasing  difficulty  in  each  successive  series, 
until  he  luis  mounted,  say,  twelve  or  fourteen  steps.  After  this 
he  has  no  further  trouble  for  the  time  being.  In  suoli 
circumstances,  twelve  or  fourteen  seconds  is  the  longest  time 
that  the  difficulty  la,sts.  Again,  on  bending  the  arm  sharply 
at  the  elbow,  the  hand  may  readily  approach  the  shouKler, 
and  will  return  about  half-way  btick,  when  a  sjmsm  o<«iii^ 
which  holds  it  there  for  a  few  seconds.  Again,  on  omniiiu 
the  mouth,  it  is  fi.\ed  for  a  few  moments  before  ho  can  closo  it. 
The  difficulty  vanishes,  however,  after  a  little  exercise,  and  will 
not  recur  unless  brought  on  by  fright  or  great  excitement. 
His  arm  or  jaw  seems  never  to  remain  rigid  for  longer  than 
about  three  seconds ;  the  time,  however,  varies  fnmi  this  to  a 
momontarv  check  in  the  movements.  When  a  muscle  has 
become  stiff,  as  he  expresses  it,  he  does  not  suddenly  acquire 
full  |)ower  over  it  again,  but  in  a  longer  or  shorter  time  he  can 
begin  to  move  the  limb,  sl^^^lv  »t  first,  but  with  increasing 
vigour  as  time  passes. 

The  disorder  varies  in  intmsn  v,  and  when  less  severe,  the 
stMisms  do  not  take  place  so  immediately  at  the  ontaet,  bat 
only  after  a  series  of  motions.  ?'or  example — he  will  mount 
nine  8te|M  remlily  when  a  short  spasm  will  occur,  lasting 
perhaiM  until  he  nas  reached  the  twelfth,  and  neceMitating 
his  gfitisping  the  banister  to  prevent  hin)«<^ir  Atllini^. 
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There  are  certain  circumstances  and  states  of  mind  which 
soem  to  influence  the  spasms.  They  are  slightly  more 
marked,  and  last  longer  when  he  directs  his  attention  to 
them;  but  his  will  does  not  seem  to  affect  them  at  all. 
Under  fear  or  excitement,  the  symptoms  will  suddenly 
appear  at  other  times  than  at  the  outset  of  voluntary  motion. 
As  an  illustration,  I  may  mention  that  when  walking  one  day 
with  a  friend  in  a  railway  tunnel,  and  being  surprised  by  the 
near  approjieh  of  a  train,  the  spasms  suddenly  set  in  in  the 
legs,  so  that  his  coni|)anion  had  actually  to  drag  him  out  of 
the  train's  way.  And  again,  sometimes  on  getting  into  a 
train  he  has  literally  to  fall  into  the  carriage  if  he  is  greatly 
excited  or  the  train  is  on  the  point  of  starting.  In  the  case  of 
the  hands,  the  spasms  so  affect  them  that  he  is  frequently 
unable  at  once  to  let  go  objects  that  he  has  grasped.  The 
muscles  of  the  tongue  and  larynx,  so  far  as  I  can  ascertain, 
have  never  been  affected.  He  seems  always  to  have  led  an 
active  life,  so  that  I  am  unable  to  say  what  the  effect  of  rest 
would  be  upon  the  tendency  to  spasm.  It  seems,  however, 
that  when  after  remaining  in  one  position  subsequently  to 
taking  prolonged  exercise,  he  recommences  movement,  the 
spasms  at  the  outset  occur  very  promptly  and  strongly.  The 
disease  is  considerably  influenced  by  cold,  rainy  weather,  and 
he  tells  me  that  he  generally  knows  when  it  is  going  to  rain 
by  the  strength  and  character  of  the  spasms.  The  tendon- 
reflexes  are  scai-cely  so  strong  as  is  usual  in  health,  and  the 
left  patellar  tendon-reflex  is  rather  weaker  than  the  right.  In 
regard  to  the  superficial  reflexes,  tickling  of  the  soles  of  the 
feet  elicited  no  response. 

The  electrical  reactions  of  the  muscles  are  not  precisely 
coincident  with  what  has  been  recorded  in  other  cases. 
Momentary  stimulation  of  the  nerves  did  not  cause  more  than 
a  momentary  contraction  of  the  muscles  either  in  the  case  of 
the  opening  or  closing  contractions  of  either  pole,  or  in  the 
case  of  a  momentary  stimulation  with  a  rapidly  intermittent 
current.  The  contractions  produced  on  starting  a  current 
through  a  motor  point  were  momentarj'  and  normal,  although 
the  current  was  maintained  constant  after  making.  I  mention 
this  because  it  has  been  stated  that  in  some  cases  in  certain 
muscles  an  unbroken  current  has  caused  peculiar  wave-like 
contractions,  about  one  per  second  passing  from  the  negative 
to  the  positive  pole.  An  intermittent  direct  current,  however, 
that  is  an  intermittent  current  of  uniform  direction,  main- 
tained a  constant  contraction  of  the  muscle  with  either  pole. 
In  the  case  of  one  muscle  only,  the  vastus  intemus,  peculiar 
contractions  and  relaxations  were  observed  during  the  appli- 
cation of  the  intermittent  current,  the  active  electrode  being 
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placenl  ovor  tho  motor  {>oiiit  of  tho  muBcIe.  At  first  a  iiomial 
contrm^tiini  lustin"  alxint  two  seconds  occiirrft<1.  ami  tli-  ii  an 

irri'trnlar  rtMMiiri :  mI   i'mhi  im.-i  p  in-,   a\i<\ 

all     till*    t\  jMTlIli.   Ill  ^     II,'      .-<  .|lli|l>i-    ii|     tin-     JMjlal     l<-<i<  iKMin     nnn 

Jniiiul  to  Im'  iiMniial.  with  till-  sliu'iit  •  .\fci>tion  that  the  ACC 
uikI  tho  AUC  u' r.  pnMluccd  together.  I'Ih'  first  contraction 
was  prcMluocd  wiili  a  kathodal  current  <>!'  ll  inilliam^jcres,  the 
fliaim  t.r  of  tin-  <  Icctrodo  being  1  inch,  tho  ACU  ami  the 
A<>('  with  11  riirrfnt  of  8  millianii)eres,  although  the 
o|Miiiiiu'  ruiitractiip-  was  iiion-  vigorous  than  that  produced  by 
thu  closing  ot"  thf  ano(laI  current  with  the  same  current 
strength.  The  K<>('  did  not  (.ccnr  until  thf  eurn  nt  liad  been 
increased  to  10  niillianij»«rc.s. 

I  have  not  made  any  niicroscopieal  cxaniiiiatiMji  ot"  thf 
nin>i-iilai-  lihn-;  l>ut  in  a  ease  observed  l>y  lirli  many  tilin-H 
wcri' sucn  cxcirilinu'  tlM-  normal  maviiniiin  in  -  /• 

I   must    thank    .Mr.   .1.    I ,.  -t.  i-   T:i\ 
kind  assi.stanrc    he    has    j^Mvm    nn'    m    w^iKing    out    soin<;    oi 
the  dettiiis  of  this  ca.sc. 


1— A  CASE  OF  RECURRING  ATOACKS  OF  TRAN- 
SIENT APHASIA  AND  RIGHT  HE3UPLEGIA. 

II.— A  CASE  OF  TiniOUR  OF  THE  PINEAL  GLAND. 

BY  EDW.UID  O.  DALY,  M.A.,  MJ).  (OXON.),  M.R.C.P., 
Fhjf$ieiaM  to  the  Eutt  Boyal  InfirvMty. 

A  GENTLEMAN,  aged  68,  was  saddenlv  seized,  on  March  11th, 
at  6  A.M.,  with  aphasia  and  right  hemiplegia.  The  attack 
lasted  about  five  minutes,  and  passed  off  as  rapidly  as  it  came 
on.  He  had  suffered  occasionally  for  years  from  gout,  most 
frequently  affecting  his  bladder.  The  first  sound  of  his  heart 
was  found  to  be  feeble ;  his  arteries  were  thickened,  and  his 
urine  was  pale  with  a  well-marked  trace  of  albumen,  and  a 
sp.  gr.  of  lOlU.  His  temj)erature  was  normal ;  his  pulse  80. 
On  March  13th  he  had  two  attacks  of  a  precisely  similar  kind 
to  the  first,  each  lasting  about  half  an  hour. 

March  14th  there  were  ten  attacks,  the  shortest  lasting 
ab<>nt  ten  minutes,  the  longest  almost  an  hour. 

3Iareh  15th  there  was  one  attack  of  ten  minutes'  duration, 
and  three  in  succession,  with  about  a  ten  minutes'  interval 
between,  each  extending  over  three  hours. 

Since  March  15th  he  has  been  quite  free  from  an  attack  of 
any  kind. 

I  saw  this  gentleman  during  several  of  these  attacks.  They 
came  on  perfectly  suddenly  without  any  premonitory  symp- 
toms, and  passed  off  as  rapidly.  He  would  suddenly  say, 
"  I  am  all  right  again." 

There  was  never  any  kind  of  convulsion. 

During  the  attack  the  intelligence  was  certainly  affected, 
but  it  was  difficult  to  estimate  to  what  extent. 

When  asked  to  put  his  tongue  out  he  did  so  at  once,  and 
also  closed  his  eye8»  and  performed  intelligently  all  actions 
asked  of  him.  The  aphasia  was  not  complete,  but  the  words 
he  had  at  his  command  were  limite<l,  and  frequently  misap- 
plied ;  and  in  some  of  the  attacks  he  was  quite  unintelligible. 

The  hemiplegia  was  also  partial,  more  marked  in  the  arm 
than  the  leg.     He  mnld  move  tho  ricrht  hanfl  to  a  limited 
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extent,  and  was  able  to  grasp  my  hand  feebly.  There  was  also 
slight  anaesthesia  of  the  ri^ht  side. 

The  attacks  in  every  instance  ended  abruptly,  the  speech 
betroming  instantanfM)U8ly  ix?rfcct.  The  power  in  his  right 
side  rtHumed  almost  aH  rapidly,  but  after  the  longer  attacks  a 
few  minutes  elapsed  after  the  return  of  speech  before  he  could 
use  his  ann  and  leg  perfectly. 

In  the  intervals  between  the  attacks  he  felt  quite  well,  with 
the  exception  of  slight  frontal  headache. 

The  only  treatment  consisted  of  perfect  rest,  a  few  g^ins  of 
calomel,  and  a  mixture  containing  small  doses  of  iodide  of 
potassium   and  citn»te  of  lithia. 

When  I  first  saw  this  case  I  was  incline<l  to  think  it  due  to 
transient  thrombosis  of  the  left  sylvian  artery.  On  referring 
to  various  books  on  the  nervous  system  I  find  Dr.  Bastian,  in 
his  book  *  Paralysis  from  Brain  Disease,*  mentions  si)asm  of 
the  vessels  as  one  of  the  causes  capable  of  rapidly  producing  a 
hemii)legic  condition.  He  remarKs  unfortunately  there  is  a 
great  deal  of  uncertainty  on  this  point. 

As  these  attacks  came  on  and  passed  off  so  rapi<lly,  the 
speech  and  movements  of  the  right  side  in  the  interval 
between  the  attiicks  being  perfect,  the  case  seems  more  readily 
explainable  as  due  to  spasm  of  the  sylvian  artery,  than  to  throm- 
bosis or  any  other  cause.  The  case,  at  any  rate,  seems  a  very 
unusual  one. 

In  some  cases  polyphagia  has  been  ascribed  to  pressure  of 
the  tumour  on  the  "  diabetic  centre,"  but  no  such  explanation 
is  admissible  in  this  ctise,  the  urine  being  normal  throughout. 

In  other  cases  it  depends  on  the  implication  of  the  cerebrtil 
oentre  of  the  stomachic  bninches  of  the  vagus. 

Again,  unnaturally  large  appetites  have  been  observed  in 
disease  of  the  post-corebral  lobes,  which  must  have  been 
subjected  to  abnormal  j)rcs8ure  in  the  present  case.  It  may 
be  that  this  symptom  has  been  noted  in  other  cases  of  tumour 
of  the  pineal  gland,  though  I  am  not  aware  of  it. 

This  gland,  now  shown  to  be  a  rudimentary  **  parietal  eye," 
was  at  one  timo  lx>liovod  to  be  the  seat  of  the  soul,  and  oad 
the  patient  lived  and  died  in  those  days,  his  moral  and  physical 
deterioration  would  doubtless  have  been  brousrht  forward  as 
strong  evidence  in  favour  of  the  correctness  of  this  theory. 

Case  U. — W.  O.,  single,  a  lal)ourer.  aged  23,  was  admitted 
into  the  infirmary  on  Octobt^r  SOth,  1885.  There  was  no  fiunily 
history  of  consumption,  nor  of  any  other  constitutional  disease. 
He  had  not  had  syphilis,  and  there  was  no  history  of  any 
former  head  injury.  He  was  strong  and  healthy  until  two  or 
three  weeks  prior  to  admission,  when  he  belie?ed  hv  had  be^ 


CLINICAL  CASES.  235 

gtruck  by  lightuiiig,  and  had  complained  since  that  time  of 
mure  or  less  constant  headache  and  pluituphubia.  On  admission 
he  was  found  to  be  a  strongly-built  man,  his  gait  was  {M^culiar, 
and  rest^mbled  the  walk  of  a  drunken  man,  swinging  his 
trunk  from  side  to  side  and  from  back  to  front.  His  gait  was 
worse  when  he  closed  his  eyes.  As  he  lay  in  bed,  he  could 
move  his  legs  freely  in  any  direction,  if  is  arms  were  not 
afrecte<l,  and  the  patellar  tendon  reflex  was  normal. 

The  patient  complained  of  pain  at  the  ba<;k  of  his  head. 
His  vision  was  immired,  pupils  dilate<l  and  equal,  contracting 
but  slightly  to  lignt  or  accommodation.  An  ophthalmoscopic 
examination  revealed  double  optic  neuritis  with  swollen  disc. 
His  other  senses  were  normal.  Ho  was  constantly  sick,  irre- 
sjHictivelv  of  iVxxl,  His  urine  was  free  from  albumen  and  sugar, 
and  not  increiuseil  in  amount.  Nov.  11th,  slij'ht  paralysis  of 
the  left  external  rectus  was  noticed,  and  on  Nov.  20th  facial 
paralysis  on  the  right  side.  Nov.  25th,  there  was  some  difficulty 
m  articulation  for  some  hours,  which  passed  ofif  entirely. 

During  the  latter  part  of  November  and  December  attacks 
of  siiasmodic  contractions  of  the  muscles  of  the  limbs  and 
trunk  (M'curred  from  time  to  time.  At  times  his  mind  seemed 
much  atVected  :  he  would  get  out  of  bed  several  times  during 
the  night,  and  occasionally  wanted  to  fight  From  the 
beginning  of  January,  1880,  he  began  to  develop  a  very  large 
appetite,  and  his  vomiting  considerably  abated. 

lie  remained  in  statu  quo  for  some  weeks,  and  was  dis- 
charged, at  his  request,  January  29th,  1886.  Ke-admitted 
February  27th,  1886. 

It  was  now  noticed  for  the  first  time  that  the  hearing  of  both 
ears  was  defective,  and  he  was  found  to  be  almost  blind.  He 
was  said  to  have  had  occasional  fits.  He  could  only  walk  and 
stand  with  assistance,  though  he  could  move  his  arms  and  legs 
freely.  There  was  no  anaesthesia.  His  appetite  was  soon 
found  to  be  enormous,  and  the  patients  were  in  the  habit  of 
giving  him  what  they  left  on  their  plates.  On  one  occasion 
eight  or  nine  patients  put  their  pudding  at  his  disposal,  in 
Older  to  see  how  much  he  would  take;  all  this  he  finished 
without  trouble.  During  the  time  he  was  in  the  infirmary  he 
put  on  nearly  five  stone.  The  urine  remained  normal  in  all 
respects.  During  March  and  April  he  seemed  to  lose  all 
intelligence,  became  almost  completely  deaf,  and  his  sight 
failure  passed  into  totiil  blindness.  He  also  completely  lost 
control  over  the  bladder  and  rectum.  ^Vhen  pinched  or 
moved  he  would  give  a  kind  of  grunt,  but  hardly  ever 
uttered  a  sound,  except  when  he  wanted  food.  He  was 
occasionally  observed  to  lie  with  his  head  drawn  back,  which 
was  found  to  depend  on  a  tonic  contraction  of  the  muscles  of 
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the  back  of  the  neck.  He  had  from  time  to  time  epileptiform 
convulsions,  in  which  the  movements  were  said  by  tiie  nurse  to 
have  been  geneml.  I  never  however  myself  saw  him  in  on© 
of  these  attacks  after  his  re-admission. 

During  the  last  week  or  ten  days  of  his  life  his  pulse  and 
respiration  became  very  rapid,  and  he  passe<l  into  a  state  of 
coma  several  days  before  his  death,  on  May  19th,  1886. 

At  the  post-mortem  examination  a  circumscribed  tumour 
was  discovered  extending  backwards  from  the  [x)int  which 
corresponded  to  the  situation  of  the  pineal  gland.  It  was 
loosely  attache<l  to  the  upper  surface  of  the  cerelxjllum,  lying 
between  it  and  the  under  surface  of  the  cerebrum.  In  its 
growth  it  liad  seriously  pressed  upon  the  neighlx)uring  struc- 
tures, especially  the  corpora  quadrigemina,  which  were  soft 
and  flattened.  The  tumour  was  two  inches  in  length,  one  and 
three-quarters  in  breadth,  and  half  an  inch  in  thickness ;  and 
is  well  shown  in  the  photograph  kindly  taken  for  me  by  Mr. 
Howlett.  Subsequent  microscopic  examination  showen  the 
tumour  to  be  one  of  alveolar  cancer :  this  view  of  its  minute 
structure  was  corroborated  by  Mr.  Young,  of  ilanchester. 

Remarks. — The  case  was  diagnosed  with  considerable  confi- 
dence as  a  tumour  of  the  middle  lobe  of  the  cerebellum.  The 
attacks  of  spasm  observed  have  been  usually  a»*  '  •■> 
tumours  in  that  situation,  and  this  growth  no  doubt  in 
pressed  ui)on  the  mi<ldle  lobe.  I  have  lately  however  seen  a 
case  in  wiiich  rigidity  and  tetanus-like  seizures  were  absent 
from  first  to  last,  but  in  which  at  the  post-mortem  the  middle 
lobe  was  almost  entirely  destroyed  by  a  soft  growth.  I  am 
therefore  inclined  to  agree  with  the  explanation  put  forward 
by  Dr.  Sharkey  in  his  Gulstonian  lectures  last  year;  namely, 
that  the  symptoms  in  this  ease  dei>end,  not  ujK)n  the  pressure 
on  the  middle  lobe  of  the  cerebellum,  but  uixm  the  fact,  that 
the  tumour  was  in  such  a  position  and  of  sn<'h  a  size  as  to 
cause  pressure  on  the  pons  and  medulla. 

The  great  impairment  of  vision  present  at  such  : 
stage  of  the  disciise  was  doubtless  due  to  the  fact, 
tumour  from  the  first  pressed  uixui  the  corpora  '{uadrigc-uiinx. 

Although  the  tumour  was  diagnosed  during  life  as  cere- 
bellar, there  was  one  symptom,  polyphagia,  which  is  not,  I 
think,  characteristic  of  tumour  in  that  situation.     That  central 
disease  may  give  rise  to  ravenous  appetite  is  frequently  well 
exemplified  in  certain  forms  of  insanity.     When  it  < 
the  case  of  cerebral  tumours  it  does  not,  as  a  niU>. 
the  progressive  emaciation  which   is  so  oommonly  oW« 
towards  the  close  of  such  crises.     In  the  present  case  ho\^' 
the  patient  put  on  weight  up  to  the  last,  and  was  five  stone 
heavier  nt  Ins  flenth  than  on  his  n'hnission. 


TWO  CASES  OF  PECULIAK  MOVEMENTS  IN 
CHILDREN. 

BY  W.   HALE  WHITE,  M.D., 

Stmior  A$$iaUmt  PhyaMan  to  Gujfa  HoepUal. 

Case  I. — A.  A.,  aet  14,  came  to  my  Out-patients'  department  on 
^larch  2nd,  1886.     The  notes  made  at  the  time  are  as  follows  : — 

Ho  is  healthy-looking  and  very  intelligent,  being  at  the  top 
standard  but  one  at  the  Board  School.  He  is  an  only  child;  a 
jMitemal  uncle  is  in  an  asylum,  otherwise  the  family  history  is 
very  good.  Forceps  were  used  at  birth,  from  which  time  his 
mother  has  noticed  irregular  twitohings  of  his  muscles.  When 
he  was  three  months  old,  »he  took  him  to  the  Great  Ormond  Street 
Hospital.  The  doctor  said  ho  would  grow  out  of  it,  and  gave  him 
cod-liver  oil ;  but  he  has  not  improved. 

Present  Condition. — On  watching  the  boy,  occasional  slow  in- 
voluntary movements  of  the  fingers  and  forearms  are  seen  more  on 
the  right  side  than  the  left,  where  indeed  they  are  hardly  percep- 
tible. These  movements  affect  the  face  and  both  extremities  on 
the  slightest  attempt  at  voluntary  movenxent,  and  indeed  they  may 
at  times  be  seen  on  the  face  without  any  voluntary  motion.  They 
are  least  marked  in  the  lower  extremity.  When  at  their  greatest 
they  are  extreme,  the  platysma  and  trapezius  showing  the  irregular 
spasmodic  contractions  very  well.  It  cannot  be  made  out  that 
the  muscles  supplied  by  the  3rd  or  5th  nerves  are  affected. 
Perhaps  the  action  which  shows  the  trouble  to  the  greatest 
jierfcction  is  unbuttoning  his  shirt :  he  makes  the  meet  irregular 
and  violent  attempts  with  his  right  hand  ;  the  right  side  of  the 
face  is  distorted ;  the  left  hand  tries  to  help,  but  is  affected  in  the 
same  way  but  to  a  less  degree,  and  finally  his  mother  has  to  help 
him ;  but  if  he  employ  only  the  left  hand  he  can  after  some  time 
manage  it.  His  handwriting  is  hardly  legible,  and  he  has  to  hold 
the  right  hand,  which  holds  the  pen,  steady  with  the  left.  Owing 
to  the  face-affection  the  speech  is  irregular  and  jerky.  The 
abdominal  and  thoracic  muscles  are  not  affected,  but  the  affection 
of  the  right  leg  causes  an  irregular  gait.  All  his  troubles  are 
worse  when  his  attention  is  directed  to  them.  The  knee-jerks  are 
normal,  as  is  the  triceps  on  the  left  side  ;  but  the  attempt  to  get  it 
on  the  right  sets  up  the  irregular  movements.  There  is  ankle- 
clonus  on  both  sides,  and  diminished  superficial  reflexes  all  over 
the  body.  No  paralysis  or  contraction,  no  atrophy,  no  paradoxical 
oontraction.     Electrical  reactions  all  normal.     No  disturbances  of 
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■enntion.  Ophihalmosoopio  and  laryngeal  examination  aboirad 
normal  resnlta.  Special  senses  normal :  no  trophic  changes.  No 
asymmetry  of  head,  limbs,  &c. ;  no  wasting ;  throat  normal ;  u vule 
bifitl ;  dentition  is  said  to  have  been  delayed.  I'hcm  is  a  narrow 
patch  on  the  right  1^. 

March  1K87.— For  the  past  year  he  has  been  treated  with  iodide 
of  potuMsitnn  and  tonics,  but  with<mt  any  benefit.  A  most  thorough 
examination  showed  the  condition  to  be  unchanged,  except  that  no 
ankle-clonus  could  ]>e  obtained,  and  the  reflexes  were  not  so  lively. 
He  has  not  sufTerecl  from  headache  or  sickness.  As  he  has  got 
used  to  mo  he  does  not  make  quite  such  extreme  movements  as  he 
did  at  first  when  talking  to  me,  but  he  is  just  as  bad  as  ever 
with  strangers.  This  patient  was  exhibited  at  a  Clinical  Meeting 
of  the  Neurological  Society  last  Mso'ch. 

Case  II. — C.  L.,  set.  10,  admitted  under  me  into  Philip 
Ward,  Feb.  26th,  1887,  for  spasmodic  movementa  of  the  right 
arm  and  right  facial  paralysis. 

Family  History. — The  maternal  great-grandfather  had  fits;  he 
dieil,  a)t  60,  paralysed.  A  maternal  great-aunt  had  fits;  a  first 
cousin  (moUier's  sister's  child)  has  fits  and  is  weak  mentally. 
The  patient  is  the  eldest  of  four.  The  second,  a  boy,  was  bom 
with  a  large  head  and  is  very  excitable.  The  third,  a  boy,  has 
often  been  operated  on  for  nrovi.  The  fourth,  a  girl,  is  healthy. 
The  mother  is  healthy,  but  her  mother  from  childhood  has  had 
tremblings  of  the  head  and  right  arm :  she  has  had  thirteen  or 
fourteen  children,  and  is  now  almost  bedridden. 

Pertonal  Hutory. — His  birth  was  a  "  hard  confinement ;  "  be 
was  a  nervous  child,  easily  frightened,  screaming  when  the  clock 
struck.  In  May,  1880,  he  woke  up  one  morning  feeling  sick  and 
feverish.  He  was  kept  in  bed  a  week,  as  he  had  a  aore  throat ;  his 
mother  noticed  he  was  a  little  shaky,  both  hands  beinc  tromnlons. 
He  quite  recovered.  In  July,  1886,  his  mother  again  i 
lousnees,  confined  to  the  right  hand,  though  he  c<  1 

himself;  but  by  October  it  had  got  so  l>ad  that  he  fould  not  writ. . 
At  this  time  he  described  a  pain  which  began  in  the  right  nad- 
finger  and  extended  up  the  arm.  He  was  now  removed  from 
■chool,  where  he  had  been  looked  upon  as  a  dull  lioy,  although  he 
was  in  the  second  standard.  His  speech  was  noticed  to  be 
affected.  By  November  the  right  arm  was  useless.  He  wm 
taken  to  a  doctor,  who  drew  attention  to  slight  facial  paralysis  and 
dragging  of  the  right  leg,  and  said  he  had  either  chorea  or 
paralysis.  He  was  tsJcen  to  a  hospital,  where  the  same  diagnont  waa 
made.  Change  of  air  was  frequently  tried,  but  he  got  no  bett«r, 
and  was  admitted  into  Qny's.     No  rheumatism. 

(kmiUUm  om  Admi$tkm, — Woll-nourished,  healthy-looking,  dark 
hair  and  eyea ;  aita  up  in  bed,  amusing  himself  with  tova  ana  yuantt 
the  left  band  exduaiveljr.  Haa  a  small  ncevoid  natoh  on  the  lall 
outer  mallsolaa.  There  ia  nothing  noteworthy  about  the  mental 
ooodition.     As  far  as  the  facdal  pandysia  pennata,  tha  pa  n 

apaeoh  ia  good,  as  is  the  spoken,  except  for  alow  dxa>v  it 
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distinct  ntteranoe;  this  also  would  appear  to  be  dne  to  his 
oaralysiB.  There  is  no  aphasia.  He  cannot  write.  The  only 
defects  of  the  eyes  are  that  the  left  pupil  reacts  better  than  the 
right ;  also,  on  looking  up,  the  right  eye  is  tamed  further  up  than 
the  left ;  and  in  moving  up,  it  performs  slight  horizontal  oecillations. 
Hearing,  taste,  and  smell  normal. 

Motor  Functions. — There  is  paralysis  of  the  muscles  supplied  by 
the  right  facial  nerve,  but  it  is  very  variable,  the  mouth  being 
drawn  violently  to  the  left  at  one  time,  but  not  a  few  minutes 
after ;  both  orbiculares  palpebrarum  and  oocipito-frontales  muscles 
act  et||ually  and  well.  There  is  some  {paralysis  of  the  left  levator 
palpebne.  The  tongue  is  protruded  normally.  The  uvula  and 
palatine  arches  are  equal.  The  power  in  both  arms  is  diminished, 
but  especially  in  the  right.  There  is  no  paresis  of  the  legs. 
"When  he  sits  naturally,  the  following  is  the  position  of  the  right 
upper  extremity.  The  humerus  is  at  the  side,  the  forearm  at  a 
rii;l)t  angle  over  the  chest,  the  hand  is  clenched,  the  thumb  being 
add  acted  and  pressed  into  the  palm  by  the  fingers.  At  irregular 
intervals  spasmodic  twitchings  come  on,  mostly  affecting  the 
elbow  joint,  the  closed  hand  being  thus  rubbed  up  and  down  the 
sternum  and  making  an  excursion  of  about  two  inches.  About  a 
dozen  of  these  twitches  occur  in  as  many  seconds,  and  then  the 
arm  is  still  again  for  some  minutes.  If  he  is  being  watched,  the 
movements  are  continuous  ;  and  if  he  is  told  to  take  one's  hand,  the 
whole  extremity  is  irregularly  thrown  about  before  the  object  is 
accomplished.  All  this  time  the  hand  continues  flexed,  and  he  has 
to  open  it  with  the  right  before  he  can  grasp  anything.  Oc- 
casionally the  hand  will  open  spontaneously.  Although  there  is 
generally  much  rigidity  at  the  elbow  and  hand,  still  if  they  are 
opened  with  some  force  they  soon  become  flaccid,  and  also  they 
may  at  times  be  opened  with  less  trouble  than  at  othera ;  but  the 
flaccidity  soon  gives  way  to  contraction  again,  and  the  hand  shuts 
up.  The  left  arm  is  normal,  except  that  at  first  there  appeared  to 
be  some  slight  choreiform  movements  of  it ;  but  after  he  had  been 
in  a  day  or  two,  they  disappeared.  No  wasting,  anaesthesia,  or 
reflexes  of  arm.  In  the  right  lower  extremity  the  knee-jerk  is 
absent,  as  is  ankle-cl<mus  and  paradoxical  contraction.  As  he  lies 
in  bed  the  foot  is  persistently  extended  at  the  ankle,  the  sole  is 
arched,  the  toes  are  extended  at  the  metatarso-phalangeal  joint 
and  flexed  at  the  phalangeal;  plantar  reflex  very  sluggish.  On 
walking,  this  rigidity  of  the  foot  passes  off,  but  the  patient  has 
some  inco-ordination,  the  right  leg  being  swung  too  far  round, 
and  he  very  quickly  throws  the  weight  on  to  the  left.  Right 
lower  normiJ.     No  electrical  examination  permitted. 

Cases  like  these  in  some  particulars  have  been  recorded  by 
Ross'  and  by  Hadden.'  Most  of  the  cases  by  Ross  had  more 
s{)a8tic   rigidity   than   either  of  mine ;    the   last  is   perhaps 

•  •  Brae*.'  Vol.  V.  p.  844. 

*  •  Clin.  Soc.  Timna.,'  vol.  xviil.  p.  221. 
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doubtfully  congenital,  although  it  maj  be  loc)ked  upon  as  a 
congenital  disease  BUi)crveniiig  late  m  childhood  ;  the  first 
certainly  is  congenital.  It  is  evident,  on  reading  the  accounts 
of  them,  that  there  is  great  difficulty  in  assigning  to  any  one 
lesion  the  production  of  the  symptoms  in  either  case. 

Until  we  know  whether  a  lesion  is  j)re8ent,  and  if  so,  what 
its  position  is,  we  have  hardly  enough  basis  for  speculation  as 
to  causation  of  the  symptoms.  I  intend  to  keep  an  eye  on 
these  two  patients,  and,  if  I  outlive  them,  to  complete  the 
account  of  them.  The  cases  that  have  been  published  of 
congenital  brain  deficiency  in  children  producing  symptoms, 
differ  so  among  themselves,  that  they  hardly  form  any  guide 
in  other  cases.  It  is  only  by  the  recording  of  all  these  yagne 
cases  in  which  a  diagnosis  cannot  be  made  that  we  can  hope 
to  eventually  classify  them,  when  we  have  had  the  opportunity 
of  comparing  a  large  number. 


MIGRAINE  ATTACKS  FOLLOWED  BY  TEMPORARY 
PARALYSIS  OF  THE  THIRD  NERVE. 

BY   r.    W.   SUCKLING,   M.D.   (LOND.),   M.B.C.P., 
Phjfieian  to  th<  Qu«en'$  Hotpital,  Birmingham. 

R.  R.,  a  youth  agetl  18,  a  tool  maker,  applied  at  the 
Hirmiugham  Eye  Hospital  for  treatment  for  dropping  of  the 
left  eyelid.  Dr.  Wliito  found  that  there  was  complete 
paralysis  of  the  left  third  nerve,  and  there  being  a  history  of 
previous  similar  attacks,  ho  kindly  sent  the  case,  as  one  of 
interest,  to  me. 

Since  infancy  the  patient  has  been  subject  to  severe 
hoa<laches,  occurring  at  varying  intervals.  During  the  last 
four  vears  the  attacks  have  occurred  more  frequently  and 
have  been  more  severe,  and  for  the  past  two  years  he  has  had 
an  attack  pretty  regularly  every  fortnight. 

The  iMitient's  aunt  used  to  suffer  severely  from  periodical 
headache ;  but  neither  of  his  parents  have  been  affected  by 
this  or  any  other  neurosis. 

An  attack  lasts  two  days,  and  takes  the  following  course  : — 
He  first  feels  a  slight  pain  above  the  left  brow,  which 
gmdually  increases  in  intensity,  and  is  followed  by  a  flow  of 
saliva  into  the  mouth,  and  he  feels  very  cold.  He  at  once 
goes  to  be<l  on  feeling  the  onset  of  an  attack,  but  cannot 
sleep,  and  he  has  to  remain  in  bed  for  two  days  without  being 
able  to  sleep  or  to  take  any  food. 

The  pain  increa.ses  gradually,  and  attains  its  maximum  in 
twenty-four  hours :  it  then  as  gradually  subsides,  and  ends 
completely  in  another  twenty-four  hours. 

The  I  in  remains  localised  over  the  left  brow ;  he  does  not 
vomit,  a,  d  there  are  no  ocular  spectra  or  partesthesiae  of  any 
kind,  ext  jpt  that  ho  complains  of  a  nasty  taste  in  the  mouth. 

After  an  attack  his  scalp  is  tender,  and  he  cannot  comb  his 
hair. 

The  left  eyelid  was  first  noticed  to  be  drooped  after  an 
attack  in  his  infancy,  and  this  has  occurred  very  frequently 
since. 

Three  years  ago,  after  a  severe  attack,  his  left  eye  was 
rj>mpletely  closed,  and  the  eyeball  turned  outward. 
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The  oye  is  not  affected  in  every  attack,  but  only  in  the 

Revere  ones;  and  the  more  severe  tne  imin,  tlio  irrf  atrr  is  the 
amount  of  dropninj?  of  the  lid  which  follows. 

The  left  eyelid  bfj^ins  to  drop  at  the  end  of  an  uttuck  when 
the  pain  is  wearing  off.  The  lid  takes  twenty-four  hours  to 
drop  completely,  and  in  another  twenty-four  hours  has 
usually  recovered.  The  eye  is  not  always  turned  outwards, 
but  it  has  been  so  on  two  separate  occasions,  and  then  the 
imralvsis  lasts  longer,  not  recovering  for  a  week  after  the 
attactc. 

His  mother  attributes  the  increase  in  the  severity  and 
frequency  of  the  attacks  to  his  having  attended  a  night  school 
during  the  yasi  two  years. 

On  examination  a  week  after  an  attack  the  loft  pupil  was  a 
little  larger  than  the  right,  and  responded  normally  to  light 
and  to  accommodative  efforts.  The  left  palpebral  fissure  was  a 
little  smaller  than  the  right,  and  the  upwanl  movement  of  the 
left  eye  was  defective,  there  being  diplopia  in  looking 
upwards.  He  complains  that  the  sight  of  the  left  eye  is  not 
so  good  as  that  of  the  right.  1  )r.  White  reports  that  vision  is 
normal,  and  that  when  he  saw  the  boy  the  paraljsis  was 
complete  both  of  the  internal  and  external  muscles  of  the  eye. 

The  salivation  that  occurs  in  this  case  during  the  attack  is 
also  of  interest. 

In  another  ca«ie  of  migraine  at  present  unrler  my  care  a 
profuse  clear  discharge  runs  from  the  left  nostril  during  the 
attack — the  pain  being  located  over  the  left  brow ;  and  in 
this  case  the  scalp  is  tender,  and  painful  lumps  are  (x-casionally 
present  on  it. 

Migraine  in  some  cases  is  so  serious  a  malady  that  it 
completelv  incapacitates  its  victims  for  their  duties,  and  in 
the  majority  of  cases  is  a  most  serious  drawback.  Its  victims 
can  usually  tell  what  are  the  exciting  causes,  and  affirm  that 
fatigne,  worry,  reading,  cold  winds,  damp,  wines,  pastry,  Ac, 
will  oring  on  an  attack  ;  but  however  careful  they  mav  Ik*,  they 
cannot  rid  themselves  of  their  burden.  Cigar-smoking  is  a 
very  innverful  exciting  cause  of  an  attack.  A  medical  t 
of  mine  invariably  suffers  from  n  severe  attack  if  h^-  si 
ci^rs. 

in  the  above-mentioned  case  ^...i..i;..;  in  thitiv  ........   iu>c.s 

taken  every  hour  at  the  commencement  of  the  attack,  has 
given  great  relief.  The  duriitioii  of  the  attack  is  shortened  to 
a  few  hours,  and  though  the  patient  has  had  attacks,  they 
have  not  again  Wen  followe<l  l)y  the  ivamlysis. 

The  only  other  case  of  migminc  in  whicli  the  thinl  nerve 
has  been  j>araly8e<l  that  1  can  find  reconhnl  is  that  published 
bv  Dr.  Saundbv  in  t\\o  'Lancet'  of  Januarv  lOtli    '*»^' 
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KECENT  OBSERVATIONS  ON  PROGRESSIVE 
MUSCULAR  ATROPHY. 

HY    H.    H.    TOOTH,   M.D. 

Tiif  -r-it  iiujiiil>.  L:i\'  :i  to  the  study  of  the  diKea^e,  or  rather 
gr'  ij.  it  1;-.  I-.  -.  k.  \ii  a-  I'rogressive  Muscular  Atrophy,  by  the 
researches  of  Krb,  Charcot,  Lundouzy  and  Dejerine,  iSchultze  and 
others,  renders  a  review  of  the  subject  a  desideratum.  Such  a 
review  to  date  appetred  in  1885,  from  the  able  pen  of  M.  Charcot, 
but  since  then  further  advances  have  been  made.  The  object  of 
the  present  article  is  rather  to  place  before  the  reader  the  most 
recent  views  of  authoi^  on  the  subject,  than  to  criticise  those 
views.  It  will  be  seen  that  recent  anatomical  observations  tend 
rather  to  upset  our  preconceived  ideas  as  to  the  causation  of  the 
disease.  For  instance,  we  have  been  taught  to  regard  the 
existence  of  atrophy,  commencing  in  the  small  hand-muscles, 
accompanied  by  fibrillar  tremors,  and  late  reaction  of  degeneration 
in  a£fected  muscles,  as  pointing  certainly  to  some  lesion  of  the 
cells  in  the  grey  matter  of  the  anterior  oomua.  On  the  other 
hand,  in  an  undoubted  myopathy,  such  as  pseudo-hypertrophic 
muscular  paralysis,  so  called,  we  have  never  expected  to  find 
either  fibrillar  tremor  or  reaction  of  degeneration ;  and  it  is  on 
those  signs  that  diagnosis  has  hitherto  been  largely  based.  As 
will  be  seen,  when  studying  Schultze's  latest  observation,  we  can 
no  longer,  apparently,  rely  with  certainty  upon  these  signs,  and 
unfortunately  we  have  not  yet  any  to  take  their  place. 

There  have  always  been  authors  who  have  maintained  that  all 
cases  of  idiopathic  muscular  atrophy  are  due  to  primary  disease 
of  the  muscles,  the  nervous  changes  being,  according  to  them, 
secondary-.  Such  is  the  opinion  of  Friedreich,  Schultze,  Lichtheim, 
Liebenneist^r,  and  others.  A  f<ital  objection  to  the  universal 
afl«">})tion  of  this  theory  is  the  fact,  that  we  may  have  the  most 
advanced  atrophy  of  the  muscles,  with  an  absolutely  normal 
condition  of  the  nervous  system. 

It  would  appear  to  the  impartial  student  that  there  may  exist, 
under  the  comprehensive  head  of  progressive  muscular  atrophy,  a 
number  of  forms  having  the  common  characteristic  of  atrophy, 
but  due  to  various  causes.  Thus  we  may  have  atrophies  of 
mtfthtpathir   origin,  due  to  disease  of  the  anterior   horns   of  the 
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Mpinal  groy  matter ;  or  we  may  bavo  myooathie  atrophies,  in  which 
tne  Heat  of  diiiease  lies  $oielg  in  the  mnscles  themselves ;  or  InHtly, 
wo  may  hHve  neuropathic  airoiihiuM,  in  which  we  most  look  for  the 
lesion  in  the  nerve$  themselves.  Tho  cases  hitherto  recorded  may 
most  of  them  be  classed  under  these  three  heads,  but  it  most  lx> 
admitteil  that  there  are  still  many  anornal  ms  cases. 

There  has  not  been  added  much  that  is  new  concerning 
myelopathies;  but  the  recognition  of  the  two  other  groups  ab<'v.« 
mentioned  has  had  the  effect  of  conhiderably  limiting  their 
number,  and  at  the  same  time  of  making  their  symptomatology 
more  sharply  defined.  Thu8  the  thenar  form  has  become  the  type 
of  a  myelopathic  atrophy,  and  though  apparently  in  some  true 
myelopathies  the  atrophy  may  commence  in  other  than  the 
hand-muscles,  the  number  of  Huch  atypical  oases  is  becoming  less 
and  less.  The  conimencomont  of  tlie  disease  in  the  small  band- 
muscles,  at  first  sight  so  difficult  to  understand,  has  had  great 
light  thrown  upon  it  by  the  work  of  Ferrier  and  Yeo  *  on 
monkeys,  by  which  it  is  shown  that  the  suiall  hand-muscles  are 
connected  with  centrt-s  in  the  dorsal  conl  at  about  the  level  of  the 
second  dorsal  roots.  Boovor '  has  illustrated  the  clini  ^al  bearing 
of  this  in  myelopathies.  From  these  facts  we  may  speak  of  the 
thenar  ty])e  of  progressive  muscular  atrophy  as  a  j)oliomyeliti«, 
attacking  first  the  anterior  grey  cells  in  the  region  of  the  upi>er 
dorsal  roots  and  spreading  upwards  and  downwards  from  that 
focus.  It  is,  however,  highly  probable  that  a  simple  protopathic 
lesion  of  the  grey  cells,  uncomplicated  by  any  aflFection  of  the 
white  matter,  is  much  rarer  than  is  usually  supposed.  This  is 
Schtiltzo's^  opinion,  and  he  goes  so  far  as  to  assert  that  only  two 
such  autopsies  are  as  yet  recorded,  namely  those  of  Charcot  and 
(Jombjiult,*  and  Pierret  and  Troisier.*  It  is  a  fact  that  in  many 
recorded  autopsies  there  is  coincident  affection  of  the  white 
matter. 

It  is  in  the  class  of  atrophies  in  which  the  seat  of  the  disease 
lies  wholly  in  the  muscles  themselves,  that  the  most  important 
advances  have  been  made.  One  of  the  earliest  recognised 
myopathies  is  pseudo-hyj^ertrophio  muscular  paralysis.  It  is  need- 
less to  dwell  on  the  symptomatology''  of  a  disease  so  well  known, 
but  it  will  not  l)e  out  of  place  to  menti(m  the  grounds  on  which 
the  diagnosis  of  a  myopathy  from  a  myelopathy  nas  hitherto  been 
based. 

As  a  rule,./!&ri2^ir  iremon  are  not  present  in  myopathies,  it  is 
true  that  in  Schultze's*  case,  to  be  mentioned  more  fully  later  on 

*  Forrier  hihI  Y««».  •  I*ro<\  Roy.  Roc..'  1881. 

*  BMTor, '  Med.  Chr.  Tmiia.,'  IK85. 

*  8c-hult/«,  *lJubcr  den  mit  Hypertiopiiie  Torbandeooa  ProfrfMnm  Maskdl- 
M-hwuiui.'  ctr. :  Wi«abadva,  1886. 

*  Chnro.it  vx  (iomlwiilt,  rpferred  to  by  Charcot  ia  '  JIabdiet  do  SytttoM 
wnreux,*  t.  ii..  j>.  20rt,  4*  4^. 

Phy*.  a  •no.  d  i  '  -    •,  p.  23«. 
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they  wore  uuUxl  at  au  early  perio  1  of  the  disease  ;  but  thiit  ia  very 
exct*|iti(>nul,  aiitl  when  thuso  littlu  tromurM  are  present,  we  may, 
with  tuluniMo  cortainty,  exclude  myopathy  pure  and  simple. 

Till  quite  lately,  it  was  believed  that  reaction  of  degeneration 
iu  the  atrophio  muscleti  was  a  sign  of  some  nervou8  lesion,  central 
or  peripheral,  and  that  it  wus  never  to  be  found  in  simple  affection 
of  the  muscles.  This,  however,  can  no  longer  be  nlied  on,  for 
Zimmerlin,  Schultze,  Laudouzy  and  Dejerine  have  shown  that 
it  may  l»e  present  in  pure  myopathies.  Hypertrophy  of  ceitiin 
niuscleri  is  very  often  present  in  myo(>athies,  but  has  never  l^een 
Keen  in  myi'loj^thies  or  neuropathies.  Very  in]i)ortant  pointM 
iu  forming  a  diagnosis  are,  the  age  at  onset,  the  point  of  attack, 
the  existence  or  non-existence  of  heredity,  Avhich  is  very  common 
in  myopathics  and  neuropathies,  but  not  in  myelopathies. 

A  myop-»thy  m  arly  allied  to  pseudo-hyjHjrtrophic  parulysis  is  the 
stHcalled  "Juvenile  Form,"  first  recognised  by  Erb  in  1884.'  This 
Unm  sceins  to  have  obtained  general  acceptance  as  a  distinct  typo. 
It  di Hers  from  jjsoudo-hyi'ei  trophic  pandysis  in  the  fact  that  hyj^Kjr- 
truphy  ia  a  veiy  sul)orainate  feature,  while  atrophy  is  a  prominent 
one ;  in  fact,  hypertrophy  may  be  sometimes  absent,  or  so  slight  as 
to  es4.-ape  observation.  The  disease  begins  in  early  adolescence, 
and  there  is  a  strong  tendency  to  heredity.  The  muscles  fiist 
atlected  are  those  of  the  shoulder-girdle.  As  a  rule,  degenerative 
electrical  reactions  are  absent,  but  this  is  not  invariable. 
Fibrillar  tremors  are  a)nspicuous  by  their  absence.  Erb's  dcKCiip- 
tion  is  based  on  the  clinical  observation  of  twenty  cases.  Lichtheim.- 
however,  has  recoided  a  case  rather  closely  rt-sembling  Erb's,  in 
which  altsoiutely  no  disease  of  cord  or  ner\'es  were  found. 

.SchultzeV  cases  are  very  interesting.  There  is  a  marked 
heredity.  Maternal  grandfather  and  grandmotlrer  were  cousins, 
but  quite  healthy  ;  of  their  children,  one  son  had  muscular  atrophy 
t)f  mmxo  sort ;  a  daughter,  who  was  quite  free  from  any  i.ervous  or 
luu^cular  affectiun  herself,  and  was  married  to  a  man  ctjually 
healthy,  had  five  sons,  three  of  whom  have  muscular  atrophy  ;  one 
died,  and  an  imperfect  record  is  given  of  the  other  two.  In 
lH>th  the  disease  began  at  about  eight  years.  The  elder,  in 
whom  the  disease  was  less  advanced  than  in  the  younger,  pre- 
sented the  "clinical  picture"  of  pseudu- hypertrophic  paralysis, 
that  is  to  say,  the  disease  began  in  the  calves,  which  weie  much 
hy|)ertrophied.  He  had  the  chai acteristic  gait,  and  difficulty 
in  rising  from  the  ground.  But  there  was  also  atiophy  of  other 
muscles,  particularly  about  the  shoulders.  The  younger  bruther 
showed  a  much  more  wide-spread  atrophy,  but  without  any  hyper- 
tiDphy,  and  presented  the  appearance  described  by  Erb. 

'  Erb,  **Ucbcr<]ie  Juvenile  Form der  progTclJTe  M lukelatrophie." — *  Dentsches 
.\rrh.  fur  Klin.  Med.'  B«l.  xxxiv.,  1884. 

'  Lichtbeim, "  Progreas.  Maskelatmph.  nhnu  Krkrankung  dc-r  Vorderhumbr  dea 
Kii.  kenmarks."— ♦  Aich.  fBr  Psjcbiatr.,'  1878,  p.  521.  Abstnict  in  •  Bb.vim,'  Vol.  II. 
I-.  142. 

'  Seliult/e,  **  Hrreditiire  Muski-Iatropliie  und  Pticudobypcrtropliic  dcr  Muukelu." 

•  Ncurolog.  CtJUtralblati,'  1884,  p.  529. 
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Zimroerlin'  records  two  families  affected  with  myo^truphy, 
roach  resembling  Erb's  form,  bat  in  one  case  there  was  reaction  of 
degeneration  in  several  of  the  atrophied  mnsdes,  and  in  another 
there  had  boon  fibrillar  tremors  in  the  earliest  stage  of  the  diaeaae. 

Marina'  giyroB  two  cases  of  what  he  considers  the  javenile  form, 
but  without  heredity  or  hypertrophy.  In  one  of  his  cases  there  is 
a  partial  reaction  of  degeneration  (KCC  =  ACC)  in  the  deltoid. 
Biarie  and  (iuinon^  endeayour  to  show  the  close  connection  between 
the  variouM  forms  of  myopathy.  Their  firHt  case  is  one  which  re- 
sembles pseudo-hypertrophic  paral^His,  but  has  no  marked  atrophy 
of  masclee,  nor  any  hypertrophy ;  but  there  was  progressive  weak- 
ness of  log-muscles,  with  tue  characteristic  gait.  At  the  same 
time  the  face-muscles  seem  to  have  been  affectea.  The  second  oaae 
iM  one  of  Erb's  form,  and  the  last  two  belong  to  the  "  infantile 
form,"  to  be  described  later. 

Erb*  gives  an  account  of  a  case  which  ho  claims  to  be  of  the 
**javeniTe  form,"  but  in  which  the  muscular  affection  made  its 
appearance  after  a  fall  on  the  back.'  He  excised  a  piece  of 
mnscl')  from  the  deltoid,  which  was  hypertrophied,  and  another 
Itiece  from  the  biceps,  which  was  much  wasted.  In  the  former  he 
fonnd  the  muscle-fiores  to  be  nearly  all  increased  in  size,  very  few 
showing  signs  of  atrophy.  The  nuclei  were  much  increased  in 
number  round  the  fibres,  and  there  was  also  an  increase  of  con- 
nective tissue.  The  vessels  were  thickened  and  had  more  nuclei 
in  their  walls  than  normal.  The  broadened  muscle  fibres  showed 
no  signs  of  fatty  or  granular  degeneration,  but  their  stri»  were 
rather  faint.  In  the  atrophied  biceps  what  fibres  there  were  left 
appeared  to  be  hypertrophied,  and  there  was  the  same  inoreaao  of 
nuclei  as  in  the  deltoid. 

A  most  im{x)rtant  study  of  muscular  wa^ting  is  that  of  Sohaltce,* 
to  which  we  have  already  referred  several  times.  The  work  is 
divided  into  two  parts,  the  s{)ecial  and  general.  The  special  part 
relates  to  a  case  which  was  one  reported  by  Friedreich  in  his 
monograph  on  Progressive  Masoalar  Atrophy,  llie  history  ex- 
tends over  a  period  of  twenty  years.  There  was  a  general  widespread 
atrophy  of  the  muscles  of  the  tipper  extremities,  including  thoie  of 
the  nands,  but  also  hypertrophy  of  some  of  the  leg-musclee.  There 
was  affection  of  the  diaphragm,  but  no  bulbar  symptoms.     When 

'  Zimmerlin,  **  Ui-lier  hcrmliliin*  (raiiuliiu«)progT«w.  Moskebtroph.**— 'Zoitaolir. 
ffir  Klin.  Mwl./  1881,  d.  1.5.     Al»tnict  in  •  BaAnt,'  Vol  VII.  p.  285. 

*  MKiina,  **  IJno  utiidio  aulle  aniiotrnphio.*' — 'Lo  SperimenUle,'  1885^ 

*  Umriv  <«t  (tuinoii.  ••  <  ■-•'■*>  )»  IVtuilo  de  quelquo -  ■'  -  fomM  eUiii(|M« 

do  l»  Mjfa|i«tliin  |«nn  miiiv.-."— •  Ble».  il«  BI-  TM. 

*  l-lrK  '*  Mimkoilu  I  l«r  Jur«nilen  Form  «i  >.  pliia  Moaeoliirb 
limgrrMiTn."  -  '  Neur»i.  C«iitnilbl.,'  1886.  p.  tSfl. 

*  It  is  difllcult  to  understiind  the  ooBoeeiion  hetvcen  timnmntiiai  sad  the 
c»n»<qaent  nceurrt-nre  of  mvopeihio  aimphy  and  hypertxophv.  That  sorh  a 
c  ttiMction  diioa  rxi»t  in  »hown  liv  Kill  iilHirg'a  oasa  reMdva  ut  tlie  * Oeataelw 
UeA.  M%  rhi-DMhr.,'  I88A.  r-  r"  •  -•  >  !<-h  oMrkad  hypsttropiiy  of  ttw  kmsr 
rxtmnitim.  Kmnnff  other  n  .si  a  hH  on  tas  back. 

*  Behi  |ti«>,  'I'ei^r  dra  i  >'  ,  .  .i«>  verbundaosa  Pmcrrwivaa  Motkai* 
•fbwund  uid  ahnlich*  Kr*okh^ufarm*n.'  WiMbadaa,  1W6.  Ahctnict  in 
•  N«ur"l  r>ntraIK|  ,•  |W7.  p.  13. 
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Men  by  Friedreich,  6brillar  tremors  were  noted  in  the  upper  limbs, 
but  none  have  been  seen  ninoe.  Reaction  of  degeneration  was 
found  in  some  of  the  atrophied  muscles,  such  as  the  left  deltoid, 
thenar  muscles,  and  some  interossei.  The  physical  signs  here 
are  more  in  favour  of  the  diagnosis  of  a  myelopathy  than  that  of  a 
myopathy,  and  vet  the  anatomical  appearances  show  that  the  case 
belongs  to  the  latter  class.  Schultze  found  the  nervous  system, 
central  and  i>eripheral,  (juite  normal,  even  the  small  intra-muscular 
nerves.  The  small  blood-vessels  in  the  nerves  showed  thickening 
of  the  intima,  and  in  the  brachial  plexus  and  median  nerve  they 
wore  quite  obliterated.  The  antnor  does  not  claim  anything 
peculiar  to  the  disease  in  the  occluded  vessels,  which  he  regards 
as  due  to  general  endo-arteritis.  In  the  muscles  important  changes 
were  found.  Ho  begins  his  description  with  the  microscopical 
appearance  of  a  mu>cle  which  appeared  quite  healthy  to  the 
naked  eye.  The  muscle  fibres  in  transverse  section  appeared 
angular,  some  were  hyj)ertrophied,  but  most  of  them  were  natural 
in  size.  There  was  an  increase  of  sarcolemma  and  muscle  nuclei, 
but,  as  a  rule,  very^  little  increase  of  interstitial  connective  tissue. 
There  was  some  tatty  infiltration  in  the  interstices  between  the 
fibres.  Here  and  there  were  what  looked  like  giant  cells  filled 
with  smaller  cells.  These  were  the  remains  of  muscle  fibres,  in 
which  the  true  muscle  substance  was  invaded  by  the  proliferated 
muscle  and  sarcolemma  nuclei.  In  muscles  showing  the 
highest  degree  of  atrophy,  and  in  which  the  reaction  of  degenera- 
tion had  been  made  out,  large  infiltration  of  fatty  ti8>ue  was  seen, 
with  a  number  of  broad  connective  tissue  fibres,  in  the  meshes  of 
which  lay  groups  of  nuclei,  indicating  the  position  of  destroyed 
nuclei  fibres.  In  a  longitudinal  section  tliese  nuclei  appeared  as 
long  rows  p  irullel  to  one  another,  sometimes  consisting  of  a  chain 
of  forty  nuclei. 

In  some  of  the  muscles,  especially  the  deltoid,  the  muscle  fibres 
were  undergoing  a  process  of  vacuolization.  Some  fibres  presented 
a  sieve-like  appearance  from  the  numbers  of  small  vacuoles,  others 
had  one  large  vacuole  in  the  centre. 

Dreschfeld'  gives  the  results  of  an  autopsy  on  a  case  which  he 
believes  to  be  Erb's  myopathy.  The  brain  and  spinal  cord  were 
perfectly  normal,  as  also  were  the  intra-muscular  and  large-nerves. 
The  muscles  showed  simple  atrophy  of  the  fibres,  with  some 
increase  of  miiscle  nuclei. 

Otto  Buss'  relates  the  case  of  two  children,  brother  and  sifter, 
set.  10  and  13  years,  respectively.  Father  and  mother  are  cousins. 
The  author  remarks  that  the  boy  has  a  stupid  expression,  but  does 
not  refer  it  to  any  affection  of  the  facial  muscles.  We^knes'i  was 
noticed  first  in  the  legs,  eat.  10,  but  the  shoulder  girdle-muscles 
were  soon  found  to  waste.  Hypertrophy  was  noted  in  part  of  the 
deltoid  and   triceps.      No  reaction   of  degeneration,   or  fibrillar 

*  Dreaehfeld,  '*On  tome  of  the  rarer  fumu  of  Muscular  Atrophies." — '  Brain,' 

July  1886. 

•  ( >tio  Buss, "  Zur  lA'hn  von  der  Dystrophia  moscalaris  progressiTa." — '  Berlin 

Kl!  ■    \V->'-> -^i  r'  IK87,  No.  4. 
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tremors.  The  girl  showed  a  similar  oondition,  bat  in  a  less  degne. 
Some  mtiitcle  was  excised  from  the  boy's  biceps,  and  widening  of 
the  mnsole  fibres,  toeether  with  inoroased  saroolemma  nnolei,  was 
noted.    There  was  also  increase  of  intentitial  oonnective  tissue. 

Edgron'  describes  two  oases,  males,  in  wh<>m  the  disesse 
appeared  at  ihe  ages  of  16  and  22.  They  seem  to  belong  to  this 
typf>,  but  there  was  no  heredity  in  either  case. 

This  appears  to  be  the  best  place  to  mention  the  conclusion  of 
Roth,'  based  on  antopdes  of  myopathies.  He  says  that  in  excised 
portions  of  atrophied  mnsclM  he  has  long  noticed  that  the  indi- 
vidual fibres  seem  to  end  in  long  connective  tissne  filnvs.  This 
snggested  to  him  the  idea,  that  muscle  fibres  might  atrophy  in 
their  length,  perhaps,  more  than  in  their  breadth.  This,  he 
maintainH,  in  borne  out  by  the  clinical  appearance  of  the  atrophied 
inuHcloH.  tiie  hellj  of  the  muscle  becoming  shorter  and  shorter.  In 
one  muscle  that  he  examined,  the  zygomatic,  he  found  that  half 
the  muscle  consisted  of  tendinous  fibrous  material,  the  other  half 
being  natural.  In  a  long  muscle  like  the  biceps,  after  Kuitable 
hardening  processes  a  fibre  oould  !«  stripped  from  one  end  to  the 
other  of  the  muscle,  and  then  it  was  found  that  the  pait  of  it 
remaining  of  proper  muscle  tissue  was  only  about  10-20  mm. 
long,  while  the  rest  was  of  pure  fibrons  ti^sue.  He  believes  this 
to  be  peculiar  to  atrophies  of  myopathic  origin. 

Singer'  gives  an  account  of  two  complete  oases,  one  of  which 
belongs  to  this  form,  and  the  other  to  that  of  the  type  to  be  next 
described,  showing  how  closely  the  two  forms  are  allied.  The 
first  is  that  of  a  woman  aged  34,  single,  with  no  heredity  of  a 
neurosis.  The  first  symptoms  were  weakness  of  th"  lower  ex- 
tremities, with  pseudoh3rpertrophy  of  calves,  and  characteristic 
gait.  This  was  followed  by  wasting  of  muscles  generally.  The 
shoulder  girdle  muscles  were  much  Atrophied,  so  also  the  upper 
arm  musoles,  but  not  the  small  hand  nmsoles.  No  fibrillar  tremors 
or  reaction  of  degeneration. 

Pott-moriem. — The  atrophied  muscles  showed  general  lipomatosis. 
There  was  some  diminution  in  size  of  a  small  part  of  the  lumbar 
grey  matter  on  the  left  side,  together  with  corresponding  decrease 
m  the  number  of  ganglion  cdls,  especially  in  the  lateral  bone, 
where  on  the  right  side  there  were  twentynsix,  and  on  the  left 
three.  Other  nerves  quite  normal.  The  autnlogiod  appeanaoes 
of  the  muscles  consist  of  increase  in  the  interstitial  oonneotiTe 
tissue,  splitting  up  of  tho  fibres  in  a  longitudinal  direction,  with 
also  a  tendency  to  split  into  plates  horizontally,  as  occurs  in  every 
degeneration.    The  nores  were  absolutely  normal. 

In  the  seocmd  case,  the  face  muscles  were  affected  on  the  left 
side,  otherwise  the  case  resembles  the  last,  particularly  in  the 

>  Edgren,  "Om  dm  wimim  progroMiTa  myopatiD,  eta."— ^  Nocd.  Mad. 
ArklT.'TBd.  xix.  Nr.  5. 

•  Both.  -OootribaUoo  k  I'aoalomie  patholoKkiiM  da  r»tm>hia  araMalaira 
puifr— jye."--*  C'otnptM  Rendos  de  kk  8oe.  ds  BMMn,*  the.  17,  IHM. 

■  mnoBt, "  Zur  K(«atoia*  der  prloiirai  MyoiiatMesD.'*-**  SMladtt.  fir  Ui^ 
kutide,' Bd.  viii.  p.  220. 
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matter  of  the  histological  appearanoe  of  a  piece  of  mtucle  excised 
for  the  purpose.  Both  these  oases  obvioasly  are  closely  allied  to 
pseudo-hyiH)rtrophio  paralysis. 

We  now  come  to  oonsiaer  another  distinct  typo  of  myopathy. 
Dncbenne  was  well  acquainted  with  a  peculiar  funii  of  progressive 
muscular  atrophy,  in  which  the  face  muscles  were  early  affected, 
and  which  bo  constantly  appeared  in  childhoofl,  that  he  called  it 
the  "  Infantile  form  "  of  progressive  muscular  atrophy.  The  mode 
of  attack  is  so  characteristic,  that  instances  of  the  disease  may  be 
traced  in  many  of  the  descriptions  of  the  earlier  writers. 

Ijandouzy  and  Dcj^rine  ^  contribute  a  very  valuable  addition  to 
our  knowledge  of  this  form.  The  first-named  observer  was  so  fortu- 
nate as  to  have  Ikjcu  able  to  watch  two  brothers  for  a  period  of 
ten  years.'  In  another  family  affected  with  the  same  disease,  the 
authors  were  able  to  make  a  post-mortem  examination  on  one  of 
the  members,  by  which  it  was  established  that  the  disease  is  purely 
myopathic,  the  nervous  system,  central  and  peripheral,  being 
absolutely  normal.  In  this  disease  there  rarely  if  ever  occurs  any 
hypertrophy  of  muscles,  atrophy  is  the  predominant  feature.  The 
group  of  muscles  first  affected  are  those  of  expression ;  then  soon 
follows  atrophy  of  the  shoulders  and  upper  arms,  the  small  hand- 
muscles  being  affected  very  late  in  the  course  of  the  disease.  The 
muscles  of  the  lower  extremities  may  be  affected  sooner  or  later. 
As  in  the  type  last  considered,  fibrillar  tremors  are  almost  never 
present,  and  degenerative  electrical  reactions  are  rare.  As  the  facial 
affection  is  peculiar,  it  will  be  well  to  describe  it  here.  The 
forehead  becomes  smooth  and  quite  devoid  of  wrinkles,  even 
during  vigorous  alterations  of  expression,  such  as  laughing  and 
crying.  Owing  to  wasting  of  the  orbiculares  palpebrarum  the  eyes 
are  never  quite  closed,  even  during  sleep.  The  lips  are  everted 
from  wasting  of  the  orbicularis  oris,  and  the  levatores  labii 
superioris,  but  the  zygomatics  and  risorius  seem  to  escape,  so  that 
in  laughing  the  mouth  extends  laterally  (rire  en  trarers),  the 
upper  naif  of  the  face  not  sharing  in  the  change  of  expression. 
The  muscles  of  mastication  and  deglutition  escape  entirely.  The 
whole  appearance  is  termed  the  "  facies  myopathica "  by  the 
authors. 

In  Remak's^  case,  which  appeared  at  nearly  the  same  time  as 
Landouz5''8  preliminary  communication,  the  face  muscles  were 
affected  after  the  shoulders  and  upper-arm  muscles.  He  considers 
it  to  be  one  of  the  juvenile  type  of  Erb. 

Mossdoff  *  records  a  bimilar  case  to  Remak's,  but  with  asymmetry 

'  Laodoazy  ot  Dejt^rinc,  "  Myopnthie  atrophiquc  progressive,  sans  Nearo- 
pathie." — '  Uev.  de  Med.,'  Feb.  1885.  A  preliinitiary  paper  by  Landouzy 
appeiired  in  *  Comptea  Rendns  dc  la  800.  de  Biol.,'  1H84. 

*  I^ndoazy,  **  Deux  cas  do  ratropbie  musculaire  progrestfive  de  I'eufanoe." 

'  Comptes  Rendns  de  la  80c.  de  Biol.,'  1874. 

*  Remak,  **  Ueber  die  gelegentlicbe  Betht-iligang  der  Oesichts-Musculatar  l)ei 
der  Javenilen  Form  der  progr.  Muakelatropliic." — •  Ntnrol.  Centralbl ,'  1884, 
p.  aT7. 

*  Mossdorf,  "  Ein  zweitor  Fall  von  Bethoilijrnng  der  Gesiclita-Miueulatur  bci 
der  Jiivenilon  MuNki-latrophie." — 'Neurol.  Centralbl.,'  1885.  |v  1. 
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of  the  facial  affection.  Both  theae  ouem  oomtpond  to  the  de- 
acrintiona  of  Landouzy  and  D^j6rine. 

Cnaroot'a'  oa«e  illustrates  well  the  facial  affection  in  this 
disease.  He  insists  strongly  on  the  close  analogy  between  the 
three  forms  of  myopathy,  psoudo-hypertrophio  paralysis,  Erb'a 
form,  and  the  form  now  under  consideration. 

Westphal's'  third  case  is  one  of  facial  myopathy,  in  which 
there  is  a  marked  atrophic  heredity,  younger  sister,  father,  and 
uncle. 

Cenas  and  Donillet '  record  three  cases  in  the  same  family,  two 
brothers  and  sister ;  the  eldest  appears  to  be  a  case  of  the  type 
now  under  consideration.  The  next  was  the  sister,  in  whom  the 
atrophy  commenced  in  the  thenar  muscles  of  the  right  hand,  and 
that  after  suffering  for  vix  months  or  more  from  severe  neuralgic 
pains  in  tho  arm.  She  had  previously,  some  six  years  before  being 
seen,  had  suppurative  synovitis  of  the  right  index  finger.  This 
may  have  been  tho  determining  cause  of  the  atrophy,  but  however 
that  may  be,  the  case  nads  like  one  of  the  Aran-Duchenne  type. 
The  last  case,  another  brother,  presented  the  facial  appearances  of 
a  myopathy,  but  fibrillar  tremors  were  seen  in  some  of  tho  muscles. 
The  existence  in  tho  same  familv  of  myopathy  and  myelopathy 
is  very  interesting,  and  would  point  to  a  possible  common  origin 
for  both.  In  this  connection  may  be  mentioned  Philip's  *  obser- 
vations. Here  we  have  a  family  of  eight  children,  four  of  whom 
were  affected  with  peeudo-hypertrophic  paralysis  of  the  most 
marked  description.  On  the  mother'^  side  tiioro  were  a  consin  an<i 
an  uncle  "  paralyned."  The  father's  family  history  was  good,  but 
he  himself  suffered  from  a  form  of  spastic  paralysis,  with  wasting 
and  contracture  of  muscles,  which  seems  to  be  undoubtedly  of 
spinal  origin,  but  which  had  probably  connection  with  an  accident. 

In  Ladame's^  case,  the  grandfather  on  the  father's  side  was 
said  to  have  died  of  muscular  atrophy.  The  patient  was  a  young 
man  in  whom  the  disease  commenced  at  the  age  of  twelve,  after 
typhoid.  The  muscles  first  affected  were  those  of  the  ahoolder 
and  upper  extremities,  the  face  muscles  being  attacked  later. 
Lmt  muscles  were  much  wasted,  knee-jerk  abolished.  There  was 
Do  nypertrophy,  or  reaction  of  degeneration. 

Westphal*  records  three  oases,  mother,  daughter,  and  mother's 

'  Charoot,  **R4fvMon  Nosogn^biqoe  des  Atrophies  Mosoolaires  pngresiiTet.'* 

— •ProfpiteMMieni,'  IHHU. 

*  Weitphal,  *  UerUu  Klin.  Wochcnachr.,'  1885.  p.  617. 

'  Oenaa  et  Douillet,  **  Di-nx  cas  de  myopatliio  atrnphiqiie,  tjpe  Laadousy- 
D^^rioe, «(  un  oa«  d'atropliio  muarulairo.  t>  yte  Amo-Duffhsona,  oaas  la  sMhae 
fanUlle.**— 'Loire  ai^dkato,'  1885,  No*.  7.  8. 

*  IMiilip,  ••  Primafv  Spastie  Paralyits,  irnd  Pneudo-hypertrophie  Pualyais  ia 
difll-rviit  mMBbcn  oc  IM  mmt  Faoiily,  with  probable  Heredity  ia  both." — 
•B«AiK.' Vol.  VIII.  p.  520. 

*  Ladanif,  •*  ('nntritnitinn  k  I'^tode  do  la  mTopalbia  atii^ihiqaa  pmgnmint." — 
'R«v.  d«Med  -17. 

*  WMtplM],  i  iffr  F&Ua  TOB  pngttmiym  Mosk^tropbls  mit  Bethoili. 
fnof  derussiciitiiniiiMrin."— 'Charittf  AbimI«ii,'s1.,1886.  Abstiart  i  v  ! 
Cutiaibl  '  Jan.  1887. 


CRITICAL   DIGES'1'8.  261 

siHter,  evidently  of  this  type  of  myopathy.  The  face  muaolea  were 
markuilly  affected  in  all. 

Lauduu/y  and  Dujuriue'  add  six  more  cases  to  the  number. 

OIh).  I.  is  a  yery  characteristic  case  of  the  disease.  The 
facial  peculiariiies  with  atrophy  of  the  shoulder  mnscles  existed 
in  tho  mother,  the  maternal  grandmother,  also  in  the  younger 
brother. 

0b8.  II.,  a  young  woman,  fet  27,  had  the  "  facies  myopathica" 
wrell-murkcMl,  but  there  was  no  heredity,  no  fibrillar  tremors,  or 
hypertrophy ;  but  there  was  reaction  of  degeneration  in  the 
orbicularis  ori»,  and  tho  flexors  of  the  left  forearm.  The  interest 
in  Obx.  III.  lies  in  tho  fact  that  his  brother  was  seen,  described, 
and  photographed  by  Duchenne  in  1872,  as  an  instance  of  tho 
infantile  form  of  progressive  muscular  atrophy.  In  Obs.  IV.  the 
face  muscles  were  affected  late  in  the  disease,  and  degenerative 
reactions  were  found  in  several  muscles.  Obs.  VI.  was  one  of  the 
scapulo-humeral  type,  but  without  the  facial  characteristics.  The 
HUtnor  made  a  post-mortem  examination  on  this  case,  and  found  that 
the  nervous  system,  central  and  peripheral,  was  perfectly  normal. 
In  the  muscles  they  found  appearances  closely  reeembliug  those 
described  by  Schlutze  (op.  cit.).  They  consider  these  appearances 
to  be  due  to  an  *'  irritative  myositis." 

Kreske'  records  a  typical  case  of  this  disease,  the  facial 
symptoms  dating  from  three  years  old.  No  hypertrophy,  or 
reaction  of  degeneration. 

From  the  foregoing  cases  and  opinions  of  writers,  it  is  easy  to 
see  that  a  very  close  analogy  exists  between  the  three  myopathies, 
pseudo-hypertrophic  paralysis,  the  "Juvenile  form,"  and  the 
"  Infantile  form."  The  first  and  third  are  clinically  very  unlike 
each  other,  but  the  second  stands  as  a  transition  form  between  the 
twa  For  instance,  hypertrophy  is  the  predominant  feature  in  the 
first,  a  very  subordinate  one  in  the  second,  and  absent  in  the  third. 
The  second  and  third  may  so  resemble  one  another  as  to  be 
undistinguishable  but  for  the  facial  symptoms  in  the  latter.  All 
three  are  diseases  of  youth,  and  all  are  very  strongly  open  to 
hereditary  influence.  As  far  as  they  have  been  yet  studied,  the 
same  essential  morbid  processes  are  at  the  seat  of  each.  And  yet 
with  all  these  points  of  resemblance,  they  are  still  distinct 
nosological  types.  It  is  to  be  hoped  that  in  the  near  future  they 
may  receive  some  less  clumsy  and  misleading  names  than  they  do 
at  present ;  the  name  •' facio-scapulo  humeral  type  of  myopathy," 
suggested  for  the  last  by  the  French  authors,  scarcely  recommends 
itself  either  on  the  score  of  elegance  or  brevity. 

Among  the  hereditary  forms  of  progressive  muscular  atrophy, 
it  has  long  been  noticed  that  the  disease  may  commence  in  the 

'  LaDdoozT  et  Dejerine,  "NouTclIes  recherches  cliniqui'fl  ot  anatoroo-patho- 
lo^iqnc*  BUT  la  myopothie  atrophiqae  ptx>gre«8ive." — '  Rev.  tie.  Med.,'  1886,  p.  977. 
.Vbsiract  in  pre^e  .t  No.  of '  Braix.' 

'  Kresk*',  "  Ueb«  r  die  myonathihrhe  Form  der  nrogrecoivo  Mutkclatrophin 
BetbeiliguDK  der  Genrhtainiukeln." — *  Miincbener  M«d.  Wochetuchr.,'  No.  15, 
I  WW.     Abstract  in  '  Xeurol.  Centralbl.'  18«<>.  p.  302. 
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lower  oxtromitioii.  This  has  been  observed  by  Bambwger,' 
Fritxlreich  uiul  I^ydcn.  It  must  be  remembered  that  pseado- 
hy|icrtro]ihic  itaralyHis  generally  ouninienoea  in  that  way,  out  the 
form  now  to  be  considered  haa  no  relation  to  that  diseaae  at  all. 
I'hia  form  was  recognised  as  a  distinct  type  by  Charcot  and 
Marie'  in  Febmary  1886,  and  almost  at  the  Hanie  time,  and  quite 
independently,  by  the  writer  of  this  review.'  The  lalter  proposed 
for  it  the  provisional  name  of  the  **  peroneal  type  of  progresaive 
mnscular  atrophy,**  because  though  it  may  attack  any  group  of 
the  lower  leg  muKcles  first,  yet  it  seems  to  ootumemo  oft* nor  in 
the  ])en>neal  ki^^>P  tlian  in  any  other. 

In  this  form  heredity  is  a  marked  feature;  the  iUih-hbo 
generally  makes  its  a)it>carance  in  childhood.  I'hough  the  leg 
muscles  are  first  affected,  Charcot  and  Marie  notice  that  the  small 
hand-muscles  are  nearly  certain  to  l)e  affected  sooner  or  later.  A 
very  common  early  symptom  is  the  appenrance  of  tali])e8  varus, 
due  simply  to  loss  of  power  in  the  peronei,  not  to  contraction  of 
opposing  muscles ;  this  talipes  is  ver^'  gradual  and  progressive  in 
its  development,  unlike  that  due  to  infant  ile  paralyMS.  The  affected 
limbs  are  cold,  and  often  tend  to  become  livid  from  disturbance  of 
vaso-motor  influence.  Cramra  and  pains  in  the  limbs  are  of 
frequent  occurrence.  Fibrillar  tremors  may  or  may  not  be 
pretient.  Reaction  of  d^enoration,  as  a  rule,  makes  its  apfiearunce 
s<K)ner  or  later.  In  the  thesis  above  mentioned,  the  writer  has 
otdlected  some  twenty  recorded  cases  from  various  sources,  which 
appear  to  be  illnstrntionH  of  this  ty|>e.  Among  these  are  accounts 
of  four  iMMt-mortems  by  Virchow,*  Oppenheimer,'  and  P'riedreioh,* 
which  snow  that  diseaae  of  the  cord  is  al>8ent  in  two,  and  in  the 
other  two  what  disease  there  is,  is  probably  secondary,  being 
situated  in  the  posterior  columns.  On  the  other  hand,  in  three  of 
these  autopsies  was  found  a  well-marked  interstitial  neuritis 
affecting  the  nerves  supplying  the  atrophied  muscles.  It  is 
therefore  ]>rol)ablo  that  this  tyoe  is  a  true  nenropathy^  using  the 
term  neuioimthy  in  its  restricted  sense. 

Among  the  later  recorded  cases  which  appear  to  belong  to  this 
form  are  those  of  Osier,  8chultze,  Ormcrod,  and  Charoot  and 
Marie. 

In  Osler*B^  case  heredity  is  remarkably  shown,  and  can  be  traced 
baokwanls  through  three  generatiouK.  The  disease  began  un- 
usually  late   in  life,   sat    47,   but    the    symptoms    8e«m    fairly 

*  BMnberoer,  **  Bameikuagett  Qber  progr.  MiukelHtropb.**— *0««t«r.  Ztc. 
rur  prakt.  lit  ilk  .'  No.  7.  I860.    AUtn^U  in  OmstatCa  JahraiO)..  18(90,  p.  88. 

*  t'hitroot  ot  Marie,  **  8ur  nne  fnmie  utftioulii're  d'atroidiie  moKiiIaiie  pn^ 
KKwivv. "  etc.— 'Bev.  da  Mtfd..'  1886,  p.  97. 

*  T<x>th.  **  Tlie  peRNMsl  type  of  pragreHlte  masrakur  atvophT.**  Gradoatiaa 
TImm*.  M.U.    Cambridae,  1886. 

*  Virrliow,  -  Eiu  Fall  von  pngr.  Mudnlalrapbic."— •  Vineh.  AxthJ  1865w 

*  (>|>|ionbeimer,  **U«ber  pragr.  feltige  MwlDDleiitartung."  HeiddlM!>nr.  1885. 
Abatract  in  Can»Utt't  JIahretb.,  1855. 

*  PriMlrDirb.  »  Uebar  progr.  MoakeUlroph.,'*  1878.    ObsrS  I.  and  II. 

'  •*  fta  Hurodily  in  Vr^ignm.  Moan.  Airoph.,  aa  illostiatcd  ia  tba  ITarr  faiuilj 
of  Varwonl."-'  Arch,  of  Mttl.,  N.Y.,'  I8H0. 


CRITICAL  DIGESTS.  253 

charactoristic.  Schultze's*  oaaet  are  thoee  of  two  sisten  and  a 
brother,  aet.  3,  5,  and  9  yemn  reapeotively.  In  thorn  the  disease 
cominonced  in  the  peronei,  at  8  yean,  leading  to  very  early  and 
gradual  appearance  of  talipes  vams.  In  the  eldest  the  thenar 
muHcIes  were  affected  early. 

There  were  no  fibrillar  tremors,  no  pains  along  nerves  or  in 
ranscles,  but  complete  reaction  of  degenet^tion  iu  many  of  the 
mus'lee.  Schnltz©  himself  oonsidors  the  disease  to  be  essentixlly 
due  to  a  peripheral  lesion.  That  it  is  not  an  ordinary  neuritis 
would  seem  to  be  suggested  by  the  collateral  heredity. 

Of  OrmerodV  cases,  two,  a  brother  and  sister,  were  affected  with 
atrophy,  and  contraction  of  the  peroneal  and  calf  muscles,  soon 
after  measles ;  the  hand  muscles  were  attacked  about  four  years 
later.  There  was  reaction  of  degeneration  in  some  of  the  muscles, 
but  no  fibrillar  tremors.  A  very  interesting  fact  concerning  them 
is  that  the  father  has  ha«l  atrophy  of  the  right  peroneal  and  calf 
muscles  since  three  years  old.  He  has  been  told  that  he  had 
nieasles  ba'^ly  when  he  was  a  year  old.  The  atrophic  condition 
has  not  progressed  in  his  case. 

Charcot  and  Marie  (op,  cit.)  contribute  five  cases,  two  of  which 
are  brothers.  In  all,  the  disease  commenced  in  the  leg  muscles; 
peronei  or  calf,  leading  three  cases  to  talipes.  At  a  time  varying 
from  two  to  five  years  after,  the  hand-muscles  were  attacked. 
There  was  reaction  of  degeneration  of  some  of  the  muscles  in  three 
of  the  cases,  and  fibrillar  tremors  in  all.  Cramps  of  the  muscles 
were  very  common. 

This  form  of  muscular  atrophy  requires  much  more  attention 
than  it  has  yet  received,  and  post-mortem  examinations  are 
particularly  needed. 

Seppili '  tabulates  amyotrophies  as  follows : 

A.  Neuropathic. — 1.  Peripheral  (toxic,  infectious).  2.  Central 
(myelopathies^,  a.  Progressive  muscular  atrophy.  6.  Amyotrophic 
lateral  sclerosis,  c.  Deuteropathic  spinal  amyotrophies  (from  ex- 
tension of  disease  into  anterior  horns). 

B.  Myopathic. — Progressive  muscular  dystrophy,  or  progressive 
primary  myopathy,  a.  Infantile  progressive  muscular  atrophy. 
b.  Erb's  juvenile  form  of  muscular  atrophy,  c.  Muscular  pseudo- 
hypertrophy, d.  Leyden's  hereditary  muscular  atrophy,  e.  Transi- 
tional forms. 

'  Schaltze,  **  Ueber  eine  eigentliumliche  proerees.  atroph.  Paral.  bei  mehren 
Kindem  dcr  elben  Familie."—' Berlin.  Klin.  Wocheiterhr.,'  Nn.  41,  1884. 

*  Onucrrxi,  "  Muscular  Atrophy  after  Measles  in  three  members  of  a  Family." 
_'  Bbaih,'  Vol.  VIL 

»  Riv.  Sper.  di  Fren.,  p.  120,  1887. 


BKAIN  AND  EYE— OPTIC  NEUHITIS. 

BY   JAMES   ANDERSON,  M.D. 

It  is  now  six  years  since  the  classical  discussion  on  Optic 
Neuritis  in  Intracrnnial  Disease  took  place  diirinp^  the  first 
session  of  the  Oi)hthalinological  Society.  Much  work,  clinical, 
microscopic  and  ex|x?rimental,  has  since  then  been  done  in 
elucidation  of  the  subject ;  but  it  cannot  be  regarded  as  much 
less  of  a  qtuestio  vestata  now  than  it  was  six  years  aga  Another 
more  purely  ophthalmological  question  has  also  been  under 
discussion  during  these  years,  viz.  Sympathetic  Ophthalmitis. 
Notwithstanding  important  differences,  tne  two  quj-stions  have 
much  in  common,  and  it  seems  probable  that  when  the  one 
has  been  solvetl,  the  other  will  present  but  little  difficulty. 
While  in  both  cases  the  ultimate  decision  must  rest  on 
clinical  observation,  in  both  cases  ex  {)cri mental  observation 
can  do  much  in  clearing  the  ground,  and  in  suggesting  at 
least  a  vera  catisa.  To  Deutscnmann,  of  Gottingen,  we  are 
indebted  for  experimental  work  on  both  subjects,  and  we 
purpose  giving  some  account  of  his  recent  monograph  on 
"  Optic  Neuritis  in  connection  with  Brain  Disease,"  * 
with  some  reference  to  the  work  of  others,  confirmatory  and 
opposing. 

Observers  are  now,  and  indeed  they  wvtv  si.\  y»uir8  ago, 
practically  unanimous  in  regarding  optic  neuritis  ils  a  single 
process,  not  distinguishable  into  "  choked  disc "  nn<l  *'  de- 
scending neuritis,"  as  was  formerly  made  out.  It  is  elear  on 
reading  various  descriptions  of  what  were  consideretl  the 
distinguishing  features  of  "  choked  disc,"  that  there  was  no 
general  agreement  on  the  point  The  term  implieil  a  theory, 
but  expressed  no  clinical  fact,  and  it  has  simplified  matters 
that  it  IS  now  practically  obsolete.  At  the  same  time  it  would 
be  very  far  from  right  to  conclude  that  there  are  not  typos  of 
neuritis.  The  neuritis  of  tulteroular  meningitis,  for  example, 
is  as  a  rule  of  quite  a  different  type  from  that  of  oerebeUar 
tumour.    The  low,  pinkish-white  swelling  of  the  first  is  very 

•  Jenm  OnstiiT  Pinrlnr.  iss?.  |v  ns.  For  (uU  AbatiMl  v.  *0|ibUiia.  B«iri««,' 
Apnl,  ISR7. 
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<listiiirt  from  tlio  hiph,  liIcKKl-coIoure<l  and  generally  blood- 
Htaiiiod  swt'Iiin*;  (if  the  other.  Hoth  however,  an;  almost  certainly 
but  diftVrent  intensities  of  a  similar  process,  and  probably  the 
main  element  in  the  difft'reneo  is  the  "  chokinj;^,"  which,  as 
shown  by  (iowers  in  the  above-mentioned  discussion,  does 
aitually  take  place,  not  at,  but  in  front  of,  the  lamina  cribroea. 

In  his  paper,  ofieninp^  the  discussion  on  Optic  Neuritis,  Dr. 
ilujjhlings-Jrtckson  referred  to  three  hyiwtheses  regardinp^  the 
cause  of  the  inflammation :  Von  Graefe's,  Schmidt's,  and  the 
reflex  vaso-motor  tiieory  of  Benedict,  Brown-Sequard  and 
others.  The  last  hypothesis  he  consideretl,  and  the  writer 
believes  ho  still  considers,  the  most  plausible  explanation, 
although  he  in  no  way  commits  himself  to  it.  There  are 
many  difticnlties  in  the  way  of  accepting  it  Reflex  vaso- 
motor irritation,  will,  we  presume,  be  readily  admitted  by  all 
pathologists;  but  very  few,  we  imagine,  would  admit  that  this 
irritation  can  proceetl  to  actual  inflammation,  exudation  of 
Ivmph,  and  haemorrhage,  such  as  occurs  in  tumour  neuritis. 
The  only  instance  at  all  parallel  with  it  is  that  of  Sympathetic 
Ophthalmitis,  and  the  work  of  Leber,  Deutschmann  and  others 
has  made  it  highly  probable  that  there  is  in  every  such  case 
an  infective  process  bv  way  of  the  chiasma.  The  fact 
iiienti(»ned  by  Dr.  JacKSon,  that  tumours  may  induce  dis- 
ciiarges  in  neighlwuring  grey  matter,  goes  only  to  show  that 
tumours  may  cause  an  instability  of  grey  matter,  either  by 
immediate  pressure,  or  by  interference  with  vascular  supply, 
whether  directly  or  reflexly.  Von  Graefe's  theory  attributes 
the  neuritis  to  compression  of  the  cavernous  sinus  by  the 
tumour,  the  consequences  of  this  compression  apjiearing 
specially  at  the  lamina  cribrosa  from  its  rigidity.  The  theory 
is  negatived  by  the  fact,  that  the  ophthalmic  and  the  angular 
veins  communicate  so  freely  that  even  obliteration  of  the 
cavernous  sinus  will  cause  no  venous  stasis  in  the  eyeball  or 
orbit. 

Schmidt's  theory  attributes  the  neuritis  to  the  pressure  of 
fluid  eff*use<l  in  the  subdural  and  subarachnoid  spjices,  and 
forced  into  the  vaginal  spaces  of  the  optic  nerve ;  and  Schulten 
has  recently  shown,  that  the  injection  of  fluids  into  the 
subdural  and  subarachnoid  spaces  will  actually  cause  narrowing 
of  the  retinal  arteries  and  distension  of  the  retinal  veins,  the 
changes  however,  being  temporary.  I>eutschmann  has  sub- 
jected this  theory  to  further  exj)erimentation  in  order  to 
settle  the  question,  what  degree  of  hydrojis  of  the  optic  nerve 
in  animals  is  require<l  to  produce  changes  in  the  disc  similar 
to  those  of  the  choked  ilisc  in  man.  With  antiseptic 
precautions  he  laid  bare  the  optic  nerve,  divided  it,  injecte<l 
the  dist:il  j»art  of  it  with  agar-agar  solution,  and  ligatured  it, 
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taking  care  not  to  injure  the  central  vessela  With  moderate 
distension,  greater  however  than  that  produced  by  cerebral 
tumour,  there  was  only  the  temporary  vascular  change 
observed  by  Schulten,  while  in  order  to  produce  swelling 
and  oedema  of  the  papilla,  the  nerve  sheath  required  to  be  so 
forcibly  distended  as  to  arrest  the  circulation  in  the  retina, 
and  even  then  the  nerve  showed  no  true  neuritis.  Such 
distension  and  arrest  of  circulation  in  never  present  in  tlif 
human  subject.  Again,  re|H?ated  injections  of  agar-agar 
solution  into  tlio  cranial  cavity  of  an  animal,  although  they 
caused  considerable  intracranial  pressure  and  distension  of 
the  optic  sheath,  in  no  instance  produced  inflammation  of  the 
papilla,  the  nerve  or  its  sheatns.  These  experiments  seem 
certainly  to  decide  against  Schmidt's  theory. 

In  1881  Leber  put  forward  the  view  expressed  in  the  Trans- 
actions of  the  Medical  Congress  of  that  ye*»r:  *  "The  optic 
nerve  is  the  path  of  communication  between  the  affection  of 
the  brain  and  that  of  the  eye.  An  essential  part  in  this 
transmission  is  taken  by  the  effusion  of  a  serous  nuid  into  thd 
sheath  of  the  nerve  extruded  from  the  cranium  by  the  in- 
creased intracranial  pressure.  This  fluid  does  not  act  by 
simple  mechanical  pressure,  since  its  quantity  is  sometimes 
small ;  probably  it  possesses  phlogogenic  properties."  To 
test  this  theory,  Deutschmann  repeated  his  miei^tion  experi- 
ments, using  an  infecting  material  in  place  of  the  agar-agar 
solution.  A  solution  of  common  salt  containing  traces  of 
staphylococcus  was  injected,  in  the  manner  above  doscrilM^l, 
within  the  optic  sheath.  During  the  iirst  day  the  |>apilla 
became  red  and  swollen,  the  veins  distended,  the  arteries 
perhaps  diminished  in  size.  Next  day  the  papilla  was  greatly 
swollen,  and  the  retina  turbid ;  and  the  microscope  sboweil 
well-marked  neuritis  and  i)eri-neuritis.  Injections  of  the  same 
solutions  into  the  skull  caused  acute  inflammatory  chaugt-s, 
repulting  in  death  without  the  eyes  being  affc'ot«*d,  and  it  wa.** 
necessary,  therefore,  to  select  an  infective  material  of  slowrr 
action.  A  few  drops  of  tubercular  pus  were  intro<luce<l,  with 
antiseptic  precautions,  into  the  subdural  space.  The  animal 
remained  apparently  healthy  for  three  weeks,  when  the 
papilla  became  red,  and  the  veins  t*>rtuous.  True  papillitis 
followed,  which  either  gradually  subsidtMl.  t)r  went  on  to  j)osl- 
neuritic  atrophy.  The  microsco|M»  showed  tuU^rcular  nienin- 
gitis,  the  intracranial  portiim  of  the  nerve  normal,  the  orbital 
portion  more  or  less  altered,  the  sheath  being  disteudinl  motv 
or  less  with  exudation  in  the  early  stages,  and  oi*cupi(Ml  with 
tubercle  de|>oHitfl  in  the  later ;  the  nen'O  and  its  sheath  being 
l)otli  inflamed.  Deutschmann  considers  that  this  provt-H 
»  •  A»»trH»tji.'  |i.  474. 
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liber's  theory  tis  to  the  cause  of  neuritis,  and  he  sn^^estii 
that  tho  phlojrofir'^nic  flenmnts  contained  in  the  fluiu  8e- 
cnted  in  tho  siibdtinii  and  snbunu'hnoid  spaces  are  mi»To- 
organisms  alrmidy  present  in  the  system,  but  conprrec^ato*! 
round  the  tumour  as  a  jdaceof  least  resistance.  Deutschmann 
considers  tliat  a  true  descending  neuritis  is  raroly  demonstrable, 
and  when  a  enntinuous  neuritis  cau  be  traced,  he  consi(h»rs 
that  it  is  irt'inTally  an  ascending?,  rather  than  a  de8cen<lin}^, 
neuritis;  that  tiu'  linlbar  end  of  the  nerve  is  aflected  first,  and 
fn)m  this  {)oint  it  travels  backward.  Where  only  oho  eye  is 
afl'«'('t«Ml  in  intracranial  tumour,  Dtnitschmann  suggests  that 
there  is  in  tho  one  nerve-sheath  some  unusual  obstruction, 
either  recent,  or  of  older  date,  preventing  the  passage  of  the 
infective  material. 

It  will  at  once  be  seen  that  the  evidence  afforded  by  the 
injections  of  tub<?rcular  matter  into  the  subdural  space  is  not 
al)8olutely  cogent,  anrl  Edmunds  and  Lawford  point  out  that,' 
in  onler  to  substantiate  his  point,  Deutschmann  would  require 
to  show  that  if  the  animals  oe  killed  in  the  first  few  hours  or 
dftvs  after  inoculation,  no  optic  neuritis  is  present;  that  at  a 
iatt'r  stage  inflammation  confine<l  to  the  oulbar  end  of  tho 
nerve  is  found,  and  that  later  still  tho  whole  length  of  the 
nerve  is  involved.  Edmunds  and  Lawford  '  haye  recoiled  tho 
results  of  their  examination  of  the  optic  nerves  in  cases  of 
intracranial  disease,  an«l  an  analysis  of  cases  of  intracranial 
tumour  with  respect  to  the  existence  of  oj)tic  neuritis.  Having 
examine<l  some  forty  ctises,  they  found  that  in  every  ease  in 
which  papillitis  was  seen  during  life  tht  re  were  inflammatory 
changes  in  the  optic  nerves  in  their  entirety.  In  a  few 
instances  the  inflammation  was  confined  to  the  proximal  part 
of  the  nerve,  and  in  these  the  papilla,  both  to  the  ophthal- 
moscope and  microsco[)e,  showed  no  changes,  death  naving 
occurred  before  the  inflammation  had  time  to  travel  down  the 
nerves  as  far  as  the  papilla}.  They  conclude  therefore  that 
the  optic  neuritis  which  occurs  in  intracranial  disejise  is  due  to 
the  presence  of  a  secondary  meningitis,  and  they  find  them- 
selves strengthened  in  this  opinion  by  the  result  of  their 
analysis  of  cases.  Of  ninety-six  cases  of  fatal  cerebral  tumour, 
<)ptic  neuritis  was  present  in  eighty-six  per  cent,  of  the  cases  in 
which  the  new  growth  was  situated  in  the  biisal  ganglia  or  in 
the  cerebfdlum,  whereas  in  only  forty-six  per  cent,  of  those 
cases  where  the  tumour  was  at  the  convexity  of  the  brain  did 
neuritis  occur.  In  the  discussion  on  optic  neuritis,  Gowers 
stated  that  it  was  proUible  that  mere  distension  of  the  sheath 

'  'Ophtli.  Rev.'  May.  1887. 

'  'Ophtb.  Soc.  Tratw.'  vol.  iil  p.  138,  and  vol.  v  p.  172 
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might  cause  papillitis,  but  he  showe*!  by  s|)eciinen8  tluit 
descending  iuflanimatiun  was  almost  invariably  present,  vm-m 
where  there  was  no  naked  eye  evidence  oi'  it  One  of  his 
specimens  is  interesting  in  relation  to  I^eber's  theory.  It 
siiowed,  as  usual,  inflammation  along  the  length  of  the  optic 
nerve,  but  much  more  intense  at  the  chiasma  and  behind  the 
globe.  From  it  he  argued  that  a  very  slight  degree  of 
descending  inflammation  may  be  the  connection  between  a 
neuritis  of  the  cerebral,  and  one  of  the  ocular  extremity  of  the 
nerve.  The  optic  papilla,  as  he  remarked,  is  a  structure  in 
which  inflammation  readily  occurs,  whether  from  intracranial 
or  from  general  disease.  And  it  is  to  be  remembereil  that  the 
papilla  may  be  repeatedly  and  severely  inflamed.  The  writer 
has  recordtnl  a  case  of  relapsing  neuritis  *  where  a  patient 
recovered  with  |)erfect  vision  from  two  separate  and  severe 
attacks  of  neuritis.  Since  the  case  was  recorded  the  patipnt 
has  had  a  third  attack  similar  to  the  others,  and  has  hl:  ^ 
recovere<l  with  i)erfect  vision.  Such  a  case  is  somewhat  duii- 
cult  of  explanation  on  Leber's  theory  alone  ;  but  liber's  theory 
does  not  actually  contradict  the  theory  of  a  descending  neuritis, 
or  j)eri-neuritia.  as  advoeate<l  by  Edmunds  and  l^wford.  It  is 
possible,  |)erhap8  it  is  probable,  that  both  views  are  correct, 
each  cause  playing  a  jmrt,  more  or  less,  in  difierent  cases. 

•  •  Opiith.  Rov.*  May,  188& 
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The  FuneHoiu  of  the  Brain.  By  David  Ferrier,  31.D., 
LL.I).,  F.R.S.  Second  edition.  Rewritten  and  enlarged. 
London  :  Smith,  Elder,  and  Co.,  1886. 

It  has  been  understood  for  some  time  by  those  who  take  even  a 
general  interest  in  neurological  studies,  that  Dr.  Ferrier  has  been 
engaged  in  preparing  a  second  edition  of  his  celebrated  treatise  on 
the  *  Functions  of  the  Brain ' ;  and  now  that  the  work  has  made 
its  appearance,  it  will  receive  a  hearty  welcome  both  from  the 
profession  and  the  educated  public.  In  its  external  appear- 
ance, the  ne<v  book  is  an  almost  exact  reproduction  of  its  pre- 
decessor, the  green-coloured  back  of  which  formed  such  a 
prominent  and  well-known  feature  in  the  library  of  every 
educated  physician.  The  new  edition  extends  to  498  as  against 
323  pages  in  the  old.  If  we  consider  that  the  author  gives,  not 
only  a  detailed  account  of  the  numerous  researches  he  has  himself 
undertaken  in  the  ten  years  elapsed  since  the  publication  of  the 
first  edition,  but  also  a  systematic  exposition  of  the  results 
obtained  by  other  investigators  in  the  field  of  neurology 
during  this  period,  it  will  be  at  once  seen  that  he  has  exercised  a 
mars'ellous  amount  of  self-restraint  in  not  increasing  the  size  of 
his  Ixx'k  by  more  than  175  pages ;  and  when  we  come  to  examine 
the  contents  of  the  work,  this  self-restraint  becomes  strikingly 
apparent.  The  first  cluipter  deals  with  the  structure  of  the 
cerebro-spinal  centres,  and  there  is  not  a  page  of  the  fifty  which  it 
comprises  in  which  the  instructed  reader  will  not  observe  the 
temptation  under  which  the  author  must  have  laboured  to  branch 
out  into  discussions  about  contested  points.  Such  discussions  are 
useful  and  necosary  under  certain  circumstances,  but  Dr.  Feriier 
judged,  as  we  think  wisely,  that  his  book  was  not  the  proper 
place  for  them.  He  accordingly  proceeds  directly  to  liis  object, 
and  gives  a  succinct  and  transparently  clear  account  of  the 
structure  of  the  nervous  system — an  account  which  is  as  accurate 
and  trustworthy  as  can  possibly  be  imagined  within  the  limits  he 
has  imposed  uptm  himself. 

liefore  proceeding  farther,  we  may  notice  the  beauty  of  the 
original  woodcuts  which  illustrate  this  chapter.  The  new  edition 
is  illustrated  by  137  figures  as  against  68  in  the  old.  All  the 
illustratiuus  are  good  ;  but  the  representation  of  sections  of  a 
lobule  of  the  cerebellum  by  Dr.  Beevor  (Fig.  21),  and  of  the 
medulla  oblongata,  pons,  and  corpora  quadrieemina  by  Dr. 
Bevan  Lewis  (Figs.  14,  15,  16  and  19),  are  models  of  anatomical 
drawings,  while  the  representations  of  sections  of  the  cerebral 
cortex  by  Dr.  Bevan  Lewis  (Figs.  28  to  33)  are  altogether  unique, 

S  2 
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and  proljfthly  exool,  in  delicacy  of  drawing  and  l»eanty  of 
execution,  anything  we  have  tver  Keen  produced  by  the  wood- 
cntter's  art  for  the  purnosos  of  hi8tological  illustration.  It  is  only 
thoee  who  have  had  the  privilege  of  examining  aectinnB  of  the 
cortex  cerebri,  as  prepared  by  Dr.  Lewis  or  by  one  of  h-e  pupils, 
who  can  at  all  appreciate  how  wonderfully  accurate  and  fditnful 
these  drawings  represent  the  original  sections.  We  cannot  help 
expressing  some  regret,  that  th&^e  beautiful  figures  are  not 
acoomi)anicd  by  a  bnef  description  of  the  histology  of  the  cortex, 
even  at  the  risk  of  adding  a  few  more  pages  to  the  siee  of  the 
book;  but  the  omission  is  only  another  staking  example  of  the 
hclf-reHtraint  already  spoken  of,  as  being  exercioe^  b^  the  author 
throughout  every  part  of  the  work. 

In  the  second  cnai)ter  the  author  treats  of  the  functions  of  the 
spinal   cord.     An   account   is   given    first  of   the   course   of   the 


<•;. 


conducting  paths  of  the  cord,  as  determined  by  embrj'ol 
pathological  observations  as  well  as  by  experiments  on  .. 
and  here  the  author  favours  the  opinion  that  the  sensory  iHitUs 
lie,  not  in  the  i)osterior,  but  in  the  lateral  columns,  in  the  limfting 
zone  of  Flechsig.  lie  admits,  however,  the  difficulty  this  opinion 
encounters  in  the  fact,  that  these  areas  do  not  undergo  an 
ascending  degeneration  when  the  cord  is  divided  transversely,  and 
endeavours  to  surmount  it  by  supposing  thut  these  tracts  maintain 
a  continuous  connection  with  the  oeTls  of  the  posterior  horns. 
But  in  tlmt  case  the  sentorv  fibres  l)elonging  to  the  lower 
extremities  must  l)e  connected  with  the  colls  of  the  posterior 
horns  throughout  the  whole  length  of  the  cord,  and  it  in  r  '  '  r 
how  they  can  at  the  same  time  oo  sittiatod  in  the  limitin. 
Flechiiig.     The  author  believes  th:\t  tli'  '  i 

simple  sensation,  but  one  formed  by  a  « 
forms  of  cutaneous  and   muscular  seubibUay.     IK 
"the  sensations  arising  in  connection  with  mu8cu1 
of  a   purely   centrii)et«l   character,"   and   utterly  r^ 
S6quard's  h^pothcKiH,  that  the  paths  of  the  mii.-culai  _  ' 

the  anterior  roots  and  motor  tracts  of  the  spinal  ci)rd. 

The  actitm  of  the  spinal  ct)rd  as  an  inde|M)ndent  centre  is 
next  discussed ;  the  functions  of  reflex  activity,  co-«  ; 
of  synergic  movementH,  muscular  and  vascular  tonut*,  ,  ." 
regulation,  and  the  regulation  of  the  movements  of  special 
organs  like  the  bladder,  rectum,  sexual  organs  and  Wi^  i-Inrr 
passed  in  review.  'i*ho  remarkable  hobriety  of  I 
judgment  in  int«rj)reting  the  phenomena  rebulUi.h  •••  "■  "•^- 
structive  and  irritative  lesions  of  various  )>arts  of  the  nervous 
system,  is  apparent  iu  hii  remarks  on  the  experiments  of 
"facheachiohin,  liurdon-Sandorstin,  Wood,  Ott.  Aronsohn  and 
Sachs,  Eulen berg  a ud  others  on  th«  '     ' 

of  the  body  which  is  caused  by  injiu 
pons,  and  certain    jiarts  of   the    brain. 
**  only  allow  us  to  conclude  that  injuries  < 
tracta  catise  incroaocd  heat  pnxluction,  but 
i»   by  no  means  satisfactorily  indio4ited ; "    • 


REV1KVV8  AND  NOl'lC'KS  OF   ROOKS.  261 

fiillowft  til  iM  to  ftfwume   the  exiHteiioe  of  a  Npeoial  hoat- 

■    M>  wbioh  iufluence  the  motor 

In  the  .  uhich   dv;ul8   with   tho   fiiDctiouB  of  the 

ni.-.hillu    :  ;..    author    tlirows    out   a   very    important 

view  of  exiilaining  the  devious  course  purHued 

(^rvi'S,  rind  tlio  dilator  nervos  of  the  iris,  which, 

ill  in  tlio  medulla,  descend  through 

!!i.  „'  ,1  part  of  tho  spinal  c«-)rd  to  emerj;e 

with  tho  iipiH.r  d<irsal  nerves,  whence  they  pass  into  the  cervical 

sviiiD.ithctic.     He  believes  that  the  medulla  ought  to  be  reganled 

•  direct  continuation  of  tho  dorsal  spinal  cord,  and  that  the 

. ,  ;il  p<Mtion  is  intercalated  in  the  course  of  development  for 

tin-    mil' rvation   of    the    upper    extremities.     Many   well-known 

ciiil.iv"l'i;i  al  f.u'ts  8up})ort  this  hyiiothesis,  and  if  itw  truth  be 

i^iuiit.  li,  an  alt  [Uitto  explanation  would  be  found  for  facts  which 

Hn*   uthorwiHo   inexplicable;  such   as   tho  course  of  the   cardiac 

excito-motor  branches  of  tho  symiMiihoiic,  the  extraordinary  jMith 

]■■  ■  -      ■  ■  V  the  hpiual  iKjrtion  of  the  spinal  accessory  nerve,  and 

t  of  the  Mscending  root  of  the  fifth  nerve  being  as  low 

(li'U  n  .i.-^  tile  Ifvt'l  <»f  tlie  fifth  cervical  pair  of  nerves. 

'\)u'  Hiithdr  iRxt  trcata  of  the  formations  of  the  mesencephalon 

Ibim  in  a  general  manner,  and  classifies  the  functional 

lions  of  these  organs  under  tho  heads  of  the  maintenance 

ot    L-(]iii)iL>riuni,   the  co-ordinatii-n  of   locomotion    and   emotional 

rxTTt^sion.     His  discussion  of  the  influence  of  tactile,  visual,  and 

iiithiiio  imjiressions  on  the  maintenance  of  the  equilibrium 

t  1  he  disturbances  of  equilibi  ation  caused  by  lesions  of  those  im- 

iuns  is  exctHjdingly  able,  and  demands  a  caieful  study.     Dr. 

r  now  attempts  to  determine  the  functions  of  the  different 

s  of  which  the  me6ence])halon  and  cerebellum  are  comj)osed, 

....  .Ida  task  is  so  inherently  difficult  i»nd  c-ompUcated  that  it  f'-d 

not  be  Wondered  if  it  is  only  attended  by  partial  success. 

From  the  re.-ults  of  l^oth  iiritative  and  destnictive  lesions  ol  i.io 
corpora  quadrigeminu,  he  c<mclnde8  that  these  ganglia  "form  an 
essential  poition  of  the  mechanism  of  the  co-ordination  of  retinal 
ami  j^eneral  sensory  impressions  with  the  mesencephalic  motor 
apparutiis  concerned  in  the  responsive  adjustments  ot  equilibration 
and  ilie  other  adaptive  reactions  of  which  animals  are  capable  after 
removal  of  tlie  higher  encephalic  centres." 

In  eonbideiing  the  functions  of  the  cerebellum,  Dr.  Ferrier 
passeti  in  review  tl'  il  experiments  of  Flourens,  and  gives 

duo  weight  to  tin;  .'-i  .-^  gait  and  other  disorders  of  equihbra- 

tion  occasioneil  by  ileetructive  lesions  of  the  organ,  whether 
resulting;  from  txj)eii mental  injury  or  disease;  but  tho  most 
I.  Ill  Ilk  li!'  lij,ht  on  the  functions  of  the  organ  is  probably  to  be 
t.  lui.l  HI  til'  'i.  finite  movements  of  the  eyes,  head,  and  limbs  which 
th'  author  obtained  from  electrical  stimulation  of  the  cortex.  It  is, 
iiult  cd,  hardly  possible  to  over-estimate  the  theoretical  and  practical 
VHlueof  Dr.  Ferrier 's  experiments  on  tho  cerebellum,  and  it  Keems 
to  us  strange  that  they  ap|iear  never  to  have  been  repeatctl  by  any 
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uibcr  physiulogisi,  either  for  the  pnrpMe  of  testing  the  aoonraoy  uf 
the  reeultii  already  obtained,  or  of  elioitinK  ne«r  fi^ts  by  extending 
the  Boopo  of  the  experiments  themselves.  The  author  justly  observes, 
tbat  the  ocular  and  other  movements  resulting  from  electrical 
exeitatbn  of  the  cortex  of  the  oerebellum  oonfer  great  significanou 
on  the  phenomena  observed  in  man,  when  a  galvanio  current  in 
iiaased  transversely  throngh  the  skull  in  the  cerebellar  region. 
When  the  positive  pole  is  placed  in  the  right  mastoid  fuaaa  and  the 
negative  in  the  k-ft,  the  head  and  body  sink  towards  the  positive 
pole  when  the  circuit  is  closed,  and  external  objects  teem  to  whirl 
to  the  left,  or  in  otht^r  words,  there  is  a  conjugate  deviation  of  the 
eyes  to  the  right.  The  author  seems,  however,  to  have  overlooked 
t)ie  hiatilurity  of  these  phenomena  to  those  prudnced  by  pressure 
on  the  tragus  of  the  tuir,  in  two  oises  of  Mem^res'  itisease  reported 
by  Dr.  IIughliuKS-jHckson.  In  a  case  of  the  kind  under  the 
writer's  observation  at  present,  the  patient,  a  young  man  ageil 
17  years,  on  putting  the  tip  of  the  index  finger  of  his  right  hand 
into  the  external  meatus  of  his  light  ear,  staggers  to  the  left  and 
Imckwards ;  there  is  at  the  same  time  a  strung  conjugate  deviation 
of  his  eyes  to  the  left,  followed  by  a  rapid  oscillation  uf  the  eye- 
lialls,  the  movements  being  accompanied  by  a  suhjective  feeling  of 
objects  whirling  to  the  right.  The  similarity  of  those  phenomena 
to  those  resulting  from  }>as8ing  a  galvanic  current  through  the 
luMid  is  too  obvious  to  require  pointing  out.  It  seems  probable 
therufure  that  in  the  galvanic  experiment  the  current  acts,  not 
directly  on  the  coitex  of  the  cerebellum  itself,  but  on  the  semi- 
circular canals,  and  it  is  also  probable  that  the  negative  |h>1c  is,  as 
usual,  the  btimulatii'g  one,  inasmuch  as  in  our  patient  the  inclina- 
tion of  the  head  and  the  drawing  of  the  eyes  were  away  fiom  the 
ear  which  was  the  subject  of  irritation.  But  whatever  view  may 
be  t«keu  of  the  manner  in  which  trHUSverse  galvanisation  of  the 
skull  produces  these  ocular  movements,  it  duce  nut  iu  the  blighteet 
degree  detract  from  the  great  value  of  the  results  obtained  by 
Dr.  Ferrior  from  electrical  excitation  of  the  cerebellar  cortex. 

The  author  now  comes  to  the  consideration  of  the  functions  of 
the  cerebrum,  which  forms  by  far  the  most  important  i>art  of  the 
work.  Nevertheless,  we  do  not  propose  to  discuss  tue  author's 
views  on  tliis  subject  at  any  great  length.  Our  reasons  are  that 
his  views,  which  were  the  subieot  of  warm  controversy  ten  yean 
ago,  are  now  almost  universally  accepted.  Differences  of  opmion 
there  may  be  with  regard  to  minor  detailts  but  the  great  principles 
of  coitical  localisation  are  adopted  by  all  ncurologista,  and  dailv 
acte<l  on  practiiitlly  at  the  bedoide.  After  describing  the  metho(U 
of  iuvtMttigation,  Dr.  Ferrier  gives  a  detailud  account  of  tho 
i>hunoniena  resulting  from  electrical  excitation  of  the  oerebml 
iiuiniHphcn^.  The  most  im))ortant  mldition  in  the  new  edition  as 
contnarod  with  the  old,  in  this  |Uirt  of  hio  subjeei,  is  to  be  found  in 
the  descriiition  (if  the  movoinentM  oliservcil  by  ilureley  and  Schufer 
on  excitation  of  the  uiar);inal  convolution.  Those  movements  are, 
H|>eHking  bnuidly,  cautKni  by  eontractious  of  the  muaoles  of  the 
trunk,  Kuvh  us  the  thoracic,  lumbtir,  and  abdominal  muscles,  and  of 
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tliote  niUBclen  of  the  limbu  aud  head  which  have  their  origin  iu  the 
bunes  of  the  trunk,  hucIi  as  the  muscles  which  produce  inovenieuts 
at  the  hip  and  shmiUler  joints  and  of  the  head.  The  moveraenta 
in  ({uotition  an^  thi>8e  which  we  have  in  oorauion  with  the  largest 
iiiniber  of  animals,  and  they  are  consequently  the  most  general 
movements  of  the  body,  while  the  movements  which  are  peculiar  to 
man.  Ntich  as  those  of  articulation  and  of  the  hand  in  writing  and  in 
'4  the  piano,  are  organised  in  or  near  the  operculum.  Such 
i  ibution  of  the  localisation  of  the  general  and  8]>ecial  move- 
ments of  the  l)ody  is  nut  accidental,  and  an  ample  explanation  of 
it  will  doubtless  be  found  in  the  comparative  anatomy  and 
embryolo}^  of  the  brain,  but  into  this  wide  subject  we  cannot  at 
present  enter.  Other  noteworthy  facts  which  come  out  in  this 
jiart  of  the  enquiry  are,  that  the  fibres  of  the  conducting  ])uth8 
which  connect  the  motor  area  of  the  cortex  and  the  spinal  nuclei 
are  excitable,  and  functionally  differentiated  like  the  cortical 
centres,  whether  they  be  examined  in  their  passage  through  the 
centrum  semi-ovale  or  in  the  internal  capsule.  1'he  author  has 
also  found,  that  excitation  of  the  corpus  striatum  causes  tonio 
sjiasm  of  the  opposite  side  of  the  body  ;  while  excitation  of  the 
i>plic  thalamus  is  not  followed  by  any  motor  manifestation. 

Coming  now  to  the  interpretation  of  the  motor  reactions  ob- 
tained on  electricjil  stimulation,  Dr.  Ferrier  believes  that  some  of 
these  movements  indicate  that  the  part  of  the  grey  matter  irritated 
is  directly  connected  with  the  motor  strands  of  the  cms  cerebri 
and  spinal  cord,  while  others  of  the  movements  only  indicate  that 
the  part  stimulated  is  indirectly  connected  with  these  strands,  the 
direct  effect  of  the  stimulation  being  some  modification  of  con- 
sciousness. In  accordance  with  this  view,  the  author  divides  the 
excitable  portion  of  the  cortex  into  a  motor  and  a  sensory  area,  but 
which  part  is  to  be  regarded  as  belonging  to  the  one  and  which 
to  the  other,  can  only  be  decided  by  destructive  lesions  of  the 
respective  centres.  If  the  centre  is  a  motor  one,  its  destruction 
will  give  rise  to  a  paralysis  of  a  definite  group  of  muscles,  and  if 
sensory  to  some  defect  of  common  or  special  sensation. 

Whatever  theoretical  objections  may  be  urged  against  this  divi- 
sion of  the  functions  of  the  excitable  area  of  the  cortex,  there  can 
l>e  no  doubt  that,  regarded  as  a  practical  distinction,  it  has  proved 
of  immense  value  in  Dr.  Ferrier's  hands,  and  one  can  only  marvel 
how  wonderfully  near  the  truth  his  first  surmises  with  regard  to 
the  localisation  of  the  stnsory  centres  have  turned  out  to  be,  'I'he 
visual  centre,  the  localisation  of  which  has  been  a  subject  of  keen 
controversy,  is  now  stated  by  Dr.  Ferrier  to  bo  situated  in  the 
oc<i]n to-angular  region,  and  not  in  the  angular  gyrus,  as  he  first 
HMpjKised.  The  author  found  that  destruction  of  one  angular 
-  caused  temporary  amblyopia  of  the  opposite  eye,  while 
iction  of  both  gyri  caused  complete  blindness,  which 
partially  disappeared  in  a  few  days.  Vision  was  not  appreciably 
affected  by  destruction  of  one  c>r  even  of  both  occipital  lobes. 
l>e^truction  of  the  anj^ular  gyrus  aud  occipital  lobe  in  one  hemi- 
sphere caused  transient  amblyopia  in  the  opposite  eye,  and  a  more 


2W  RBVIKWS    A.Ni'    ..-ilcKS   OF    iiu^Kn, 

or  !«»•  eiuluriiig  hoiuiu)>ia  in  itotli  *  tnltt  the  aide  opimsifeo 

ih»   leaion,    fi-oni    {laruIyHiti   of   th'  un  the  Kaioe  side^M 

tbe  loniuii.     1  'ion  of  tho  uccijiiio^augular  rugiunii  in  both 

kuiuiitphereK  touiplote  and  |H'nnanent  blindnciM.      From 

these  ex])erinit;uUi,  which  are  u  model  of  cautious  ii 
enquiry,  the  author  concludeH  ihattnich  angular  gyruH  in  a- 
witb  both  eyeii,  but  chiefly  with  the  ()}»|Hj«itc  one,  and  that,  thruuf^i 
the  occi))ito-aDgular  region,  each  hemi>i>hore  Ih  anHociatcd  with 
the  coriCHiMuding  halve^t  of  both  retinae,  thuH  proving  that  the 
eeniideuU88ation  of  the  optiu  iibroB  which  tukoo  place  in  tho 
chiaHina  iB  maintained  in  the  cortical  centres.  Such  being  ihe 
HUtltor'u  concluHiotJB,  it  i«  mauifest  that  he  is  compelled  to  rejeot 
Charcot'tf  scheme  of  the  deouMation  of  the  optic  tracts,  a«  indeed 

wo  believe  the  dintinguished  author  of  that  scheme  ha8  '■■ " 

alieady  done,  wiili  thut  freedom  from  bias  and  ready  ap|> 
of  new  facts  which  characteri>e8  him.     The  scheme  whicn   i»r. 
Ferrier  projoststo  substitute  for  that  of  Charcot,  and  the  less 
known  ouch  of  (Jrasset  and  of  Sharkey,  has  the  deun    ' 
houicwhat  c(>m])licated,  but  it    is   thuse   who   are    w 
to  invehtigate  nature  thut  ore  nioHt  ready  »o  talk  alxmL  • 
plicity  of  nature'w  ways."     ^«alure'B  ways,  e^J»ec•illlly  in 
physiology,  are  excefdinglv  complicated,  and  it  is  jiossiblt)  thai 
there  is  no  way  of  grrtphically  repre>enling  tlio  facts  by  a  simple 
diiigram  ;  and  the  one  propo>e<l  by  I>r.  Fc-rrier  {xissesses  the  merit 
of  repri'nenting  tho  facts  ascertainetl,  both  from   cxporimeDta  on 
aniuiidsand  from  |  athoh'gical  ol>hervation,  with  t  iccuraey, 

and    fur  better  than  any  scheme    which  has  hit  it-en  oon- 

htriicted.  At  tho  same  time,  we  do  not  believe,  and  J>r.  Feriior 
would  be  the  last  to  maintain,  that  we  have  yet  had  the  final  word 
on  the  localisation  of  the  visual  centre.  It  is  probable  that  tlie 
rcoent  observations  of  Spencer  on  tho  ])ineal  eye  of  tho  Lacertiiia 
is  destined  to  throw  a  new  light  u[H>n  the  structure  of  the  Tiiiuiil 
central  nerN'ous  mechanism,  and  each  addition  to  the  accuracy  of 
our  knowledge  of  the  htructure  of  nerve  meolmnisms  will  render 
more  deiinite  our  knowledge  of  their  functions. 

In  his  previous  edition  l>r,  Ferrioi  placed  the  centre  for  taefile 
tuid  ouuimou  Reusation  in  the  hipiH)cuiiipal  region,  but  th- 
Obserx-ntious  of  Ilorsley  and  Sehtifer  have  ])roved  that  ti 
fornicatus  forms  {mrt  of  this  centre.     It  has  alroAdy  been 
oat  by  liroia  that  the  gyrus  fornicatus  and  the  gyms  bip]< 
form  one  hd>e,  whioli  he  named  the  J'alcifvrm  likte,  and  which  he 
erruiicously  believetl  to  be  related  to  the  sense  of  smell,  but  it  now 
appeals  that  this  IoVh)  forms  tho  i-cntro  for  tuctile  and  common 
•onsation.     Whether  it  is  or  is  not  likewii»e   th**  t'cntru  for  tho 
miiMntlar  sint^e  remains  to  be  determined.     'I'he  I  u  of  the 

auditory  rentre  in   the  su{H-rior  temporo-Rphcuui-. \olntion, 

pioved  bv  the  early  exiwrimonts  of  tho  author,  an<i  aft^^rwards 
oonlirmed  by  twthological  observations,  is  no%v  univer^ally  acknow- 
ledged. Nothing  is  known  with  re^i^ard  to  tlic  olfactory*  and  gusta- 
tory centres  Iwunid  what  was  taught  in  tho  first  otiition  of  Dr. 
Ferrier's  work,  timt  both  are  situated  in  tlie  hippocamiial  lobule 
and  tho  lower  tumjMiru-sphenoidal  oouvolulions. 
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Of  the  kxmlisaiion  of  th«  motor  oentres  we  do  not  propose  to 
K(>eak.     With  tl  it  ion  of  the  observations  of  Horeley  aiul 

»S<lmf\r   with    i  the   matoT   fnno»ion8   of    the  niar^iiuil 

col  •  iuu{^  ul  great   '  mco  has  lieen    added  to  our 

ki.  xse  oentre«  Ih  .  it  Dr.  Ferrier  taught  us  ten 

yi.iis  .1^  .  \\  <  lo,  indeed,  liud  that  our  knowledge  of  these 
f.ntri  ■>  i>  1  .(■  liiiiij^  more  minute  and  definite  as  time  advances. 
Whil.'  t-iih.  ily  wo  heard  of  movements  of  the  mnHclus  of  the 
kIu'uI.Ut.  wi  arc  now  t;iii<j:ht  that  a  destructive  lesion  of  a  very 
liiuitrl  si/c  iu  a  \y.L-  •  of  tlie  cortex  CHnHcs  paralysis  of 

the    iiift'i's   on    the  >  ,  _  ;   and   instead  of  finding  that  a 

itarticnlar  area  is  related  to  the  movements  of  the  hand,  we  now 
hear  of  a  thumb  centre,  and  ho  on;  but  in  principle  and  for 
piartkvJ  pur{x>ses,  recent  investigations  have  not  adde<l  much 
thai  is  new  to  our  knowledge  of  the  localisation  of  these  centres. 
This  speaks  well  for  the  thoroughness  with  which  the  work  was 
' ^y  Dr.  Ferrier  in  his  fii-st  ser*—  -<' -v. v/..-;. ...... ts. 

i  regard  to  the  functions  of  i                                 r.  Ferrier 
i'^trical  stimulation  of  the  '     "^ 

•r  and  middle  frant«l  conv. 
jii  t  >  lateral  movements  of 

ot  i,  while  destruction  of  i 

movtuiLUtA,  resulting  in  a  c«>ii"  : 

rt»tation  of  the  head  towards  ' 

ho  •  >n  regains  the  power  ot"  moving  the  eyeballs  alter  de- 

sti  ;  the  postfrontal  reinf>rif«.  and  even  bilateral  destruction 

<->r  luem  ett^^e8  only  a  temporal  vsis  of  the  movements  of  the 

.V.  hills  and  of  the  lateial  mo\  f  the  head. 

rioal  htimulation  of  the    i  1    area  is  not  genorilly 

d    by  definite  motor   maui:  >,  although  Dr.  FernL-r 

■.  ■  -^  that  in  two  instances  he  observed  movements  of  the 
•  \  I'uiis  on  irritation  of  these  regions.  Destructive  lesions  also 
seem  to  show  that  these  regions  are  functionally  related  to  the 
movements  of  the  eyeballs  and  head.  In  one  case  of  destruction 
of  the  ix>stfiv)ntal  regions,  in  which  the  animal  'had  completely 
recovered  the  jKJwer  of  moving  the  eyeballs  and  head,  subsequent 
destruction  of  the  prefrontal  regions  was  followed  by  rapid 
oseilliitions  of  the  head,  a])parent  inability  to  turn  the  head, 
excejit  en  masse  with  the  trnnk,  and  drooping  of  the  right  eyelid. 
Al  '         '    ihoHe  symptoms  also  d'  d  three  days  after  the 

St  ition,  the  author  concb;  the  ••  prefrontal  regions 

belong  to  the  same  <«ntre8  as  the  pu>.tlruutal,  just  as  the  occipital 
lobes  belong  to  the  visual  centres."  This  conclusion  is  much 
strengthened  by  another  line  of  enquiry.  In  one  case,  in  which 
the  prefrontal  regions  were  extirpated,  and  the  animal  survived 
the  ojieration  for  three  months,  a  descending  sclerosis  was  dis- 
covered in  the  innermost  bimdles  of  the  internal  capsule  and  f(X)t 
of  the  crus  cerebri  on  either  side,  but  these  degenemted  tracts 
omld  not  be  traced  beyond  the  upper  part  of  the  ])ons.  In 
another  case  tlie  jKMJtfrontal  centres  were  first  destroyetl  and  seven 
weeks  afterwarils   the   prefrontal   regions   were   removed.      Two 
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nionthH  and  a  half  afU^  the  fjeoond  operation  a  dcaoending 
degeiiurutiun  wait  fuund  in  the  inuorwost  bundle  of  the  intanuu 
capaule  and  cnista,  the  bundles  most  mosially  placed  allowing  a 
leas  degree  of  degeneratiun  than  those  externally  placed.  'This 
exitoriiuent  showB  that  the  innermost  hundles  are  connected  with 
thu  prufruutal  region,  and  tliuso  which  lie  ininiediately  external  to 
them  with  the  postfruntal  centres. 

Thctte  observations  afford  stiong  confirmation  to  the  opinion 
alruMlv  expressed  by  the  author,  that  lioih  the  prefrontal  ana  posi- 
fiontiil  Hruas  are  concerned  with  the  niovt-ments  of  the  head,  and 
eyes.  Dr.  Furrier  finds  from  his  recent  as  from  his  earlier  ex- 
|ierimeuts,  that  although  oxtiq)ation  uf  tlie  prefrontal  areas  in  not 
followed  by  any  munifuet  sunsury  or  motor  disorder,  yet  the  animals 
ojicrutcd  upon  undergo  a  decided  mental  deterioration,  and  in  this 
conclusion  he  is  borne  out  by  the  results  obtained  by  Uoraley 
and  Sch&fcr,  and  Hitzig  and  Goltz. 

The  experimental  investigation  of  the  functions  of  the  baaal 
ganglia  is  surrounded  by  innumerable  difficultieH,  owing  to  their 
complexity,  and  to  the  serious  injuries  which  must  necessarily  be 
iiiHictod  on  other  im})ort&nt  parts  in  gniniug  accuaa  to  them. 
1'he-iuoLtJiat  electrical  excitation  of  the  corpus  btnetum  gives 
rise  to  a  tonic^Kfmsm  of  the  opposite  Hide  of  the  body,  hhows  that 
it  forms  ])art  of  the  motor  nervous  mechanism,  but  Dr.  Ferrier 
rejects  Meynert's  opinion,  that  it  is  h  *'  ganglion  of  interruption" 
of  the  cerebral  motor  conducting  paths,  lie  adopts  thu  view, 
which  is  now  more  commonly  reoeiveil,  that  this  ganglion  is  an 
in(lei)endent  centre  of  the  same  nature  au  tbo  motor  centres  of  the 
cert^bral  cortex ;  in  his  own  words,  "  the  corpora  striata  proper  are 
centres  of  innervation  of  the  same  movements  as  are  differentiated 
in  the  cortical  motor  centres,  but  of  a  lower  grade  of  speoialise- 
tion."  Much  less  is  known  of  the  functions  of  the  optic  thalamus 
than  even  of  those  of  the  corpora  striata.  The  facts  lihat  irritation 
of  this  ganglion  is  not  followed  by  any  motor  manifeetatioDf  and 
th'it  when  destroyed  its  fibres  underg«i  an  ascending  d^^neration, 
warrant  the  conclusion,  that  it  has  some  relation  to  m/aaory 
centres  and  tracts ;  and  it  is  also  probable  that  the  poaterior  part 
of  it  has  a  siiecial  relation  to  the  visual  sphere.  **  It  is  probable,** 
■ays  Dr.  Ferrier,  **  that  the  optic  thalami,  specially  related  to  the 
•maory  tracts,  and  the  corpora  striata,  specially  related  to  the 
motor  traota,  represent  in  a  subordinate  manner  all  the  aensoij 
and  motor  centres  of  the  cortex,  and  constitute  tc^ther  a  senson* 
motor  mechanism,  aufaservient  to  tlie  maniieetation  of  all  those 
forms  of  activity  which  do  not  imply  oonscioos  discrimination  or 
true  volition." 

The  author  now  oonsidfrs  the  functions  of  the  hcniispheres  from 
a  iwycholo^cal  stand|x)int,  and  ably  disousaes  such  vitally  impor- 
tant questions  as  the  connection  between  brain  and  u 
conditions  of  perceptitm,  the  foflings  and  emotions  tht 
and  desin-H,  the  motives  to  voliiinn,  the  growth  of  vol 
Minflict  of  motives,  thu  atx|uisiiion  of  »»)>eiH<h  with  tit 
subject  of  the  diasohition  of  fpi'cch  or  apha^iH,  the  contt<  1      : 
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hloatiun,  and  att>mtion,  with  a  oonHidunttion  of  tho  anatotuioal 
Hulwtratam  of  this  moutal  act. 

A  mere  onunieration  of  theee  sabjects  shows  how  impossible  it 
is  t*)  enter  in  this  place  upon  a  profitable  analysis  of  Dr.  Ferrier's 
truiUmcnt  uf  them.  The  reasoning  is  so  close  thut  the  student  of 
p.sychology  cannot  afford  to  lose  sight  of  a  single  sentence;  and 
ovcii  tlio  busy  ]>ractitioner  will  find  the  masterlv  manner  in  which 
tlx'  intriciite  Mubject  of  aphasia  is  here  presented  before  him  of  the 
greatest  pructicul  value. 

Tho  work  concludes  with  a  chapter  on  cerebral  and  cranio- 
cerebral to[)ography,  which  is  improved  as  compared  with  the 
forresponding  part  of  tho  first  edition  by  tho  introduction  of 
Keid's  adniiruble  diagrams  of  cranio-cerebral  relations. 

In  bringing  our  remarks  to  a  close  we  have  no  hesitation  in 
saying,  th»t  this  work  is  one  of  which  it  is  scarcely  possildo  to 
s|H.'uk  too  highly.  In  its  first  edition  it  was  not  simply  a  treatise 
on  tlio  functions  of  the  brain,  but  a  record  of  a  revolution,  effected 
in  groat  measure  by  tlie  author's  own  lalxmrs,  in  one  of  the  highest 
and  most  complicated  d>  partments  of  science.  And  if  it  is  not 
given  to  the  author  to  present  to  his  profession  and  the  ])ublic  so 
much  of  a  revelation  in  this  as  in  the  former  edition,  it  is  n«it 
because  his  right  hand  has  lost  any  of  its  cunning,  but  because 
medical  literature  is  now  peimoated  with  his  principles  and  tho 
medical  mind  has  become  saturated  with  his  opini<ms.  To  master 
such  a  work  as  this  is  in  itself  an  education,  and  whether  it  be 
studied  with  the  view  of  observing  what  it  is  pi>ssiblo  to  achieve 
by  Kkilfnlly  devised  and  dexterously  executed  experiments,  of 
noting  the  [Hjwerfnl  dialectic  with  which  fallacies  are  exposed  and 
false  conclusions  demolished,  or  of  following  the  author  through 
subtle  psychological  distinctions  and  abstruse  speculations,  no  one 
can  riso  from  an  attentive  perusal  of  the  work  without  feeling  an 
aece.s.««ion  of  strenj;th  to  his  intellectual  capacity,  and  being 
inspired  with  a«lditional  hope  for  the  future  of  medical  science. 
To  recommend  Dr.  Ferrier's  book  to  the  notice  of  the  readers  of 
'*  Bkain  "  would  be  a  singularly  superfluous  task,  and  as  for  the 
author  himself,  his  reputation  is  now  so  widely  known  and  so 
firmly  established  that  he  can  afford  to  feel  alike  indifferent  to 
adverse  or  favourable  criticism.  It  may  at  last  bo  permitted  to 
lis  to  say  that  no  one  can  protend  to  undertake  any  accurate  work 
in  neurolt^y,  whether  it  bo  for  tho  practical  purjKwes  of  discri- 
minating obscure  diseases  at  the  bedside,  or  of  extending  our 
knowlcHlge  of  the  functions  of  the  nervous  system  by  new 
n«earclie.s,  without  having  a  copy  of  Dr.  Ferrier's  book  by  liis 
Kido  for  fre<iuout  U'ference. 

James  Ros.s. 
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JLeoans  $ur  len  Mitladh-H  du  Sij^hn    '  ',  jmr  J  .31.  Ciiabcot  ; 

Tomo  III.  1  vol.  8vo.  PI  I'aris,  1887. 

Till     tliiil  volunio  of    I^cUire*    i  .-ry  way  worthy  of  it« 

i>(.  -.     We    recognise  throuj^hmit  the  maM(er*«  liand.  who 

luu. At'll  how  to  clothe  the  wealth  of  inforroation  li<-  liis  tn 

impart,  in  thy  luciJ  grace  of  his  yet  j)Owerful  diction. 

The   first  lectnr©  has  a  pre-eminently   hiHtori<»il  int.'  i; 

ooniiistit  in   an   opening  address  delivered   by   I*rof.   Ci 
AHstmnng   the   new   chair  of  neuiology  created    in    tht-    m 
Fjictilty   of  Paris.     For   twelve   years  the   founder  of  the 
8alj>etri6re  School  had,  liy  word  and  deed, laboured  to  dcr: 
the  necessity  of  founding  a  department  for  the  Ktudy  <> 
dittoases.     It  required   all    the  influence  of  his  strong  will  and 
onjinent  personality  to  overcome  the  multitude  of  obstacles — the 
influences  of  inert  oflficialihui  on  the  one  hand,  of  active  yn^ 
on  the  other — placeti  in   his  way.     At  last  the  hour  of  tri 
came;  and  everywhere,  outside  at  least  that  ag' 
jK'rsonal  interests  that  surrounds  every  gieat 
science  were  unanimous  in  cong  atulaiing  PioJ.  Charcot  for  hia 
achievement,  and  the  authorities  for  their  wisdom. 

We  shall  endeavour,  in  the  following  pages,  chiefly  to  <_' 
l)rief  summarj' of  the  coiit*  nts  nf  tins  volunn-.     I.citnrc  IT 
ivith  the  subject  of 

'    Mtuntlar  atrophy  aj I : .,;.    ,  m. 

formed  the  subject  of  this  address,  pre«entod  cci  y 

of  the  tricejis  extensor  of  the  thigh,  following  u  .•<,,  ...i 

The   articulation   itself   never    was    the   seat  of  any 

alterations,  though  soon  after  the  accil  -  '  *'    *^    '     '  ' 

loss  of  motor  power.     This  case  is  t 

Kvhich   arthritic   di.st 

extensors.     This  atr 

tnnsclcs  dih] '  i  nc  alt« 

l)oth    rurr»  !  atrophy 

Ct-n  then  a   - 

oft'  n.     I*rot. 

altetution  ill  the  nlu^cle  to  a  reflex  p.< 

cells  which  foim  its  trn|ihif  crntro.     H 

why  the  arrest  of  t 

should  give  rise  U)  •    ^, 

turlianco  to  simple,  atrophy.     This  i.s  f  further 

ioauiriefi. 

ill.  Traumatic  contraction. — It  is  a  well-known  fact,  that  an 
injury  in  a  bubjoct  predisposed  tu  gout,  rhoumaiism,  and  other 
c<m^titutionul  diseases,  may  give  rise  to  looal  outbivak  of  hisnii.t  |. 
tutional  malady.  The  Mimo  rnlo  obtains  in  hysteria.  One  ut  the 
old  stiigers  in  the  SaliH*tii6re,  whose  opilepiiform  attacks  had  for 
soiuo  yuais  licc«»ino  less  and  loss  freijueiit,  fell  one  day  un  a  >'  / 
and  slightly  injured  her  left  ankle.     The  whole  limb  Va 
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onoe  thrown  into  a  state  of  complete  contracture.  Prof.  Charcot 
expUiiiB  thiH  fact  by  a«8umiui^  au  over-fcxuitability  of  tbu  inutor 
Kpinal  oelln,  ami  shown  h<>w  similar  <>ffV«otj»  may  W  observeil  after 
lit  IP  l»orcu8«ion  of 

til. 

/  .  —  I'roi".  Chiivcut  iiot»ciil»t».s  a  curinim  onse  of 

t4)i.  ;:»1,  with  obviiiiis  psycliicul  ooiuplications,  in 

a    I  III  idu    things    rather   wuit^o,  until 

Coin;  '. 

IV.  and  V.  Atruyihy  and  iit  nrthritia. —  Chronic  articular 

rheumatism  i>  .livi.a-d  by  <  mtu:  (let)  the  primitive  j?ene- 

ralised  or  )>i  ty|>e;  (2ad)  the  primitive  partial  or  fixed 

ty]>"     '  -'"1  11*8  nodosities.     The  first  usuiill^'  begins  in 

thi  i^eal  joints  and  thence  spreads  widely.     The 

seo/ii-i  i....inr.  1  .  .lised  in  one  or  two  large  joints.  The  third 
(often  uiiwtaken  as  of  gouty  origin)  affects  chiefly  the  terminal 
digital  articulutionH.  The  morbid-process  in  all  is  a  dry  arthritic 
uaturt* ;  and  the  three  types  are  connected  by  transitional  form^. 

A  curions  feature  of  the  muscular  atrophy  from  joint  lesions 
is  that  it  is  often  associated  with  exaggerated  tendon-reactions. 
One  even  observes  in  some  cas<;'S  that  percussion  of  the  knee 
gives  rise  to  muscular  oontiactions  in  distant  mu^cle8.  This 
muscular  hyi>ercx(-itability  is  related  to  the  contractures,  the 
rigid  flexed  attitudes,  often  assumed  by  a  limb  afifected  with 
painful  joint  affection;  and  as  Charcot  pointed  out  more  than 
tliirty  years  ago,  the  singular  deviations  of  bones  observed  in 
rheumatic  arthritis  are  due  to  reflex  muscular  spasms.  Thus 
both  the  amyotrophies  and  the  c-ntractures  of  joint  affections 
depend  upon  a  reflex  central  nervous  disturbance,  either  of  an 
inhibitorj-  or  of  an  excitatory  nature. 

Ophthalmic  migraine. — In  a  general  paralytic  of  the  characteristic 
"  conj^ehtive"  type  of  Falret,  each  attack  was  preceded  with  theap- 
poaninee  of  a  scintillating  scotoma,  followed  by  hemiopia,  pain,  and 
vomiting.  These  symptoms  form  the  "ophthalmic  migraine"  of 
French  authors,  which  also  includes  as  subsidiary  elements  para- 
lytic, aphasic  and  epileptiform  phenomena.  At  the  outset,  those 
fits  of  migraine  were  the  only  symptom  of  the  coming  mischief, 
and  Charcot  insists  upon  their  grave  premonitory  character. 

VI.-VIII. — These  lectures  illustrate  and  discuss  several  points 
connt  oted  with  hysteria  in  the  male — a  subject  which  has  recently 
attntcted  considerable  attention  in  France.  Klein,  who  gives 
st;itisti(-!4,  says  that  it  usn  dly  is  hereditary  and  appears  after 
pulKjrty.  Boys,  however,  m"«y  also  be  aff«cted,  as  Prof.  Charcot 
proves  by  describing  several  well-marketl  instances.  Hysterical 
men  are  by  no  means  necessarily  eHeminate ;  they  often  belong 
to  the  artisan  or  lalx)uring  classes.  A  case  is  here  described  in 
which  a  smith  developed  a  characteristic  hysterical  contracture 
of  the  hand  after  a  bum.  The  details  of,  and  commentary  on, 
the  case,  are  well  worth  reading  in  the  original.  It  is  to  be  noted 
that  hysteria  in  males  is  occasionally  of  the  severe  type,  but  more 
fi<^)tif>ntly  i«   r-'-t    -•i.'»r.,,.f,.ri^..,i    i.y    violf-nt    f^onvnlsive   or   emo- 
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tiona)  uiitbunito.  iSoinutic  syniptuins  are  often  ubdcn'cd  without 
any  psyehioal  aoooin{)auiniuntH.  An  a  parallel  to  the  smith's 
cane  of  this  "hyst^rio  fnute,"  Charcot  describes  that  of  a  jirl 
who  likewise  presented  contracture  of  the  hand  after  a  bliglit 
injury,  though  she  never  had  presented  any  ** hysterical"  tendency 
before  that  event. 

IX.  Spimtl  ditetue  after  injury  to  $natir  nerve. — A  cabinet-maker, 
aged  40,  received  a  blow  just  below  the  left  buttock.  From  that 
time  he  suffered  from  symptoms  of  ordinary-  Hciatica,  with  pressure 
]K>ints,  and  occasional  fulgurating  pains  and  muscular  spasms. 
About  three  months  afterwards  the  painful  symptoms  disappeared, 
but  the  paralysis  and  degenerative  atrophy  of  the  whole  limb 
alKJve  and  below  the  seat  of  lesion,  became  more  pronounced. 
The  bladder  was  involved,  necessitating  daily  catheteriaations. 
Incontinence  of  fan^es,  and  im)K>tence  were  also  observed.  Some 
of  the  muscles  displayed  the  df^nerative  reactions;  and  there 
wns  also  muitcular  atrophy  in  the  right  leg.  Charcot  explains 
these  symptoms  by  assuming  a  myelitis  set  up  by  peripheral 
irritation. 

X.  A  case  of  double  tciatica  in  a  cancerous  subject  is  the  theme 
of  some  considerations  on  the  frequency  and  clinical  symptoms  of 
the  invasion  of  the  vertebne  by  cancerous  deposits ;  whilst 
another,  of  cervical  fOchymeningitU,  is  described  with  special 
reference  to  its  successful  treatment  by  the  cautery,  followed  by 
surgical  procedures  calculated  to  restore  the  movements  of  the 
rigid  lower  extremities. 

XI.  and  XII.  These  lectures  contain  a  full  account  of,  and  a 
discussion  on,  a  very  perfect  case  of  H>ord-hlindne»$.  This  form 
of  aphasia  in  which  the  patient,  though  he  may  still  be  able  to 
speak  and  write  perfectly,  is  unable  to  realii<e  the  language  value 
of  written  symbols,  has  long  been  recognised  in  Germany  and 
England.  But  in  France,  where  the  influence  of  Broca's  discovery 
of  the  "  speech  "  centre,  and  the  defective  psychological  doctrines 
of  the  School,  8too<l  in  the  way  of  further  progress  in  the  know- 
ledge of  aphasic  symptoms,  it  is  only  quite  recently  that  the 
powerful  influence  of  Charcot  has  broken  through  the  tradition 
and  silenced  prejudice.  Even  Magnan's  clear  teaching  on  this 
subject  had  scarcely  secured  a  fair  hearing.  Now  "nt-ns  avons 
ohangd  tout  ccla."  and  the  study  of  the  variouH  forms  of  aphasia 
is  pursued  with  much  energy  and  success  by  a  numlier  of  1*  rench 
nenrologrista,  supported  on  tne  neychologicat  hide  by  Prof.  Hibot, 
and  other  writers  of  the  same  school. 

XI II.  In  marked  ctmtrast  with  the  last  oaae  stands  one  of 
rtmoi  amnema^  or  loss  of  mental  imagery,  the  deaoription  of  which 
is  f^ll  of  interest  to  the  psychologist  as  well  as  to  the  physician. 
The  patient,  a  highly-gined  and  educated  man,  belonging  to  the 
**  visual  type"  of  (talton  (i>.  carrying  out  his  mental  proct'swea 
chiefly  by  aid  of  visual  representations)  suddenly  found  himself 
depriveil  of  the  newer  of  remembering  or  re4<<>gnising  objects 
m  snm.  The  renection  of  his  own  face  in  the  glass  became 
nnfamilinr  to  him.     Though  a  fair  draughtsman  before,  he  was 
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unable  to  visuuliHe,  or  depict  on  i»n|»vr,  even  simple  goomctrical 
figures.  Ho  used  to  be  ablo  to  learn  by  heart  poetry  with  tho 
greatest  eose,  fixing  in  his  memory*  the  imago  of  tho  pages,  and, 
when  reciting,  reading  oflf  as  it  were  from  the  recalled  sight  of 
these  pages.  Now  all  this  was  changed,  and  ho  had  to  trust  to 
the  revivisctMico  of  the  words  as  heanl  or  articulateil,  that  in  to 
hay  of  auditoiy  or  motor  impressions,  in  the  process  of  recitation. 
Strange  to  say  there  were  but  very  slight  truces  of  word -blindness ; 
he  oould  read  with  much  the  same  facility  as  before — a  fact  that 
contititutes  a  striking  exception  to  tho  apidication  of  tho  "  law  of 
dissolution  "  to  this  case,  rhoro  is  a  jwiut  in  tho  mental  condition 
of  the  patient  which  we  think  deserves  to  be  commended  to  the 
attention  of  lisychologists.  Though  the  name  of  a  person  or  of 
an  object  faiio<l  to  call  up  the  faintest  trace  of  a  visual  represen- 
tation, he  clearly  understootl  such  a  word.  The  explanation  of 
this  fact  is,  we  think,  to  be  found  only  in  the  theor}',  that  what 
we  call  a  name  is  a  symlwl  standing  for  a  complex  state  of  con- 
sciousness, involving  the  associatioual  activity  of  several  or  all 
the  8i)ecial  sensory  cortical  regions,  with  more  or  less  distinct 
innervation  of  the  emotional  sphere.  Hence,  even  when  the 
leading  cense-representation  is  absent,  the  remainder  of  the  total 
conscious  process  is  sufficient  for  the  carrying  on  of  a  train  of 
thought.  D«>  we  not  hero  have  an  experimental  demonstration 
of  the  fact,  that  the  use  of  abstract  or  general  names  is  possible 
without  any  concurrent  visual  representation  individualising  the 
class  which  it  represents  ? 

The  subject  of  Lecture  XIV.  is  a  nosographical  revision  of 
Amyotrophies^  which  wUl  be  found  mentioned  in  Dr.  Tooth's  Digest 
in  the  present  number  of  Brain. 

XV.  TrevMTt  vary  as  to  their  rate,  as  well  as  to  their  occurreuce, 
form,  and  amplitude.  Thus  in  disseminated  sclerosis  and  paralysis 
agitans  they  consist  of  between  four  and  five  oscillations  a  second. 
The  rate  of  hysterical  tremor  is  six  or  seven  ;  whibt  in  alcoholism, 
mercorialism,  general  paralysis,  and  exophthalmio  the  vibrations 
are  more  rapid,  eight  to  nine  a  second.  Among  Choreiform  mote- 
ments  we  must  distinguibh  between  the  meaningless  gesticulation 
of  chorea  pmper,  the  motor  phenomena  of  athetosis,  posthemiplegic 
chorea,  on  the  one  hand,  and  the  more  systematized  and  rhythmical 
movements  of  the  conditions  known  as  saltatory,  malleatory  and 
rhythmical  chorea,  on  the  other.  These  symptoms  are  most 
freqtiently  observed  along  with  other  hysterical  manifestations. 

Lectures  XVI.-XVII.  oontain  the  instructive  cases  of  throe 
children,  two  brothers  and  one  sister,  in  whom  severe  hysteria  was 
determined  by  taking  part  in  spiritTialistic  performances — a  fact 
to  be  commended  to  the  attention  of  certain  dabblers  in  "  psychical 
research,"  and  more  jmrticularly  to  the  author  and  readers  of  a 
recent  volume  :  "  Spirit-workers  in  the  home  circle ;  a  narrative 
i>f  psychic  phenomena  in  family  daily  life." — Charcot  takes  this 
opportunity  to  insist  again  upon  the  paramount  importance  of 
complete  isolation  from  home  and  friends  in  the  treatment  of 
liystcria.     It  is  a  remarkable  fact  that,  whereas  the  little  patients 


272  KKVIEWS  AND  NOTT<^K«?  OF  P.AAKS. 

iisf)  ronviilHivt!  attacks  on  meeting  one  uiinther,  or  their  fathor 
and  iiiothor,  they  at  oneo  improved  when  placed  aniong  the 
paticnta  at  the  Salpetriere,  many  of  wh<>m  are  the  viotima  of  the 
graror  forma  of  hy«tero-€'pilo|)«y.  There  is  evidently  tnw<*h 
exaggeration  in  the  opinion  often  heard  exprefitMyl  in  thi>- 
that  canes  are  "  manufactured  "  by  the  contagions  inii 
example,  in  the  SaliM^tril>re  wards.  Here  we  had  three  y<'>)ti^ 
children  who  developed  the  disease  in  the  s- elusion  of  tht^ir 
solitary  home,  and  were  cured  when  placed  in  the  very  centre  of 
the  so-called  infection.  It  is  to  be  remarked  that  Briquet  and 
Charcot  have,  long  before  Weir  Mitchell,  found  the  curative  value 
of  itiulation  and  moral  control,  apart  from  the  often  unnecet-sary 
adjuncts  of  masKUgo  and  over-feeding.  It  is  a  pity  that  the  latter 
should  have  taken  such  an  undue  importance  in  practice  as  to 
obscure  the  efficacy  of  the  former,  which  are  amply  stiflicient  to 
cope  ^vith  bad  cases  of  hysteria,  even  where  malnutrition  existtt. 
Modioli  men  Khon'd  at  any  rate  rememl)or  that,  in  some  cases,  too 
energetic  physical  measures  neutralise  rati  '  '  i  enhance  the 
good  effeotM  «.f  tlie  moral  factors. 

In  Lectures  XVII.-XIX.  (and  Appendix;  tuo  author  returns 
to  the  subject  of  hysteria  in  the  male,  the  relatively  freqti«»nt 
Mscurrence  of  which  is  still  doubted  by  many  phyuici;!'  ■• 

reason  of  this  scepticism  is  that  they  expect  to  find  in 
mobility  wh'ch   is — erroneously — considered  as  a  y 
sign   uf  the   hysterical  nature  of  certain    sympfnr 
Hence  persisfent  ana;8the.<-ia,  a  dopresb' 

been  considered  incompatible  with  the  r  :i 

nerve  troubles  often  observed  in  men  of  strong  phj-r-itpie  and  hanl 
working  habits,  especially  after  a  shock  or  a  blow.     The  «  ar.  ful 
study  cff  the  eight  new  cases  now  de-cribed  will  oonvinc 
that   their   position   requires  reconsideration:   and    the   «... 
accumulated   in    the   succeoding   lectures   will   no   doubt  a) 
im'SiNtible  to  every  impartial  reader. 

Two  oases  of  traumatic   hysterical  Itraekial  mumcplegiit  aa\\ 
hmstively  described  and  discussed  (XX.-XIX.).    Th    ^-  '  - 
to  a  cab-driver  who  a  week  after  a  fkll  on  the  right 
the  u-e  of  his  arm.     The  paralvsiawaa  oomplete;  nut  r    > 
though  flaccid,  reacted  normally  to  electricity.     Th.  i      .\  i> 
pletc   aUHathesia  f>f  the  limb  ing  the  fni."  - 

involving  every  kind  of  sensa  u  that  of  |    > 

Tli<  1  characters  and  diHtribuiion  of  such  an  :i 

im-  '<   with   any   known   organic   lesion    of  ! 

plexus,  cortl,  or   brain.       Further,   ophthn) 
revraled  vi^ual  tioubles,  in  the  shape  of  i 
luid  monocular  poIyo]>ia.     Tho  hyKt4>riral  nature  of  the  i 
proved  by  the  oo-existonco  of  maoropia  and  micmpia.      v  , 
placed  close  to  the  eye  np)>earcil  single  and  very  large;  atH-|o    m 
it  aiipearrd  double;  at  l.ViOcro.  its  image  wiui  two  or  three  tiuuw 
smaller  than  normal.     The  fai^,  as  is  usual  in  hysterical  eases  of 
this  sr>rt,  was  nnite  free,  and  the  tondtm  reactions  normal. 

In  the  second  case  the  |uitient,  a  bricklayer  ng<<d  18,  hwt  tlie  use 
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I)  three  dayit  after  a  fall  on  the  tthotilder,  and  preaented 
a  o  iia?«theHia  of  the  whole  limb.    The  hysterical  nature  of 

tlu  -   I'-inonstratetl  by  the  coexistence  on  the  left  side  of 

hoi!  .iiuinntion  of  special  sensation,  contracted  visual 

fielii,  iiKiio.  iiiiti  polyopia,  hyst4;r<  genous  zones,  and  other  signs. 
Prof.  Charcot  very  forcibly  brings  into  relief  the  parallelism 
Ix^tween  these  paralyses,  which  might  be  described  as  caused  "  by 
traumatic  suggestion,"  and  those  obtained  in  hypnotised  subjects 
by  verbal   suggestion.      The   « '  ri sties   of  both   classes   are 

identical,  and  moreover  the  di>  ;i  of  the  anaesthesia  that  ac- 

companies them  is  the  same.  The  limits  of  the  latter  differ  from 
that  observed  after  actual  lesion  of  the  plexus,  inasmuch  as  they 
do  not  correspond  to  nerve  provinces:  they  are  bounded  above 
and  below  l)y  planes  transverse  to  the  axis  of  the  limb. 

The  chief  jiracticjil  imjwrtauce  of  the  study  of  these  caies  is  to 
\h}  foiiml  in  the  light  thrown  upon  the  phenomena  of  "railway- 
Kpiiie"  or  rather  of  "  railway  brain,"  a  subject  ably  discussed  in 
llerl>ert  Page's  well-known  book.  The  treatment  adopted  by 
Charcot  deserves  notice  In  addition  to  douches  and  electrisation, 
he  first  endeavours  to  raise  the  expectant  attention  of  the  patient 
l>y  insisting  on  the  curability  of  their  paralysis.  Then  by  means 
of  active  and  passive  movements,  and  dynamometrio  practice 
re[)eated  several  times  daily,  he  endeavours  to  restore  those  mental 
representations  of  movements,  or  muscular  sense  ideas,  upon  the 
obliteration  of  which  the  inability  to  move  the  limb  seems  to 
depend.  This  plan  is  often  crowned  with  remarkable  sucoesH, 
the  antesthesia  disappearing  jMirtj)awii  with  the  paralysis. 

Further  illustrations  of  functional  nervous  disorders  in  the  male 
are  given  in  Lectures  XXIII.  and  XXIV.,  the  occasion  of  which  was 
a  typical  case  of  traumatic  hysterical  coxalgia,  a  condition  well 
known  in  England  since  the  masterly  description  of  it  given  by 
Hrmlie.  The  patient  was  a  sawyer,  aged  55,  the  father  of  seven 
children,  who  never  had  presented  any  sign  of  nerve  trouble, 
until  he  met  with  the  accident  (shock  from  a  steam-engine)  that 
determined  the  coxalgia.  The  characteristic  system  of  Brodie's 
disease  is  the  hyperaesthesia  of  the  »kin  in  the  neighbourhood  of 
the  hip.  This  was  well  marked  in  the  patient;  in  whom  also 
movement  or  percussion  of  the  bones  determined  a  diffused  pain 
radiating  from  the  hip,  followed  by  a  kind  of  hysterical  aura. 
Moreover  the  left  side  of  the  body  was  found  to  be  anaesthetic  to 
pricking  and  temperature,  except  at  the  elbow,  hip  and  knee ; 
with  partial  lo>s  of  muscular  and  special  senses.  Examination 
under  chloroform  confirmed  the  diagnosis  as  to  the  functional 
nature  of  this  coxalgia  of  about  eight  months'  standing. 

It  is  a  curious  and  important  fact  that  in  hypnotised  subjects 
the  suggestion  of  a  fall  on  the  hip  produces  symptoms  exactly 
corresponding  to  hysterical  coxalgia,  including  even  the  well-known 
referred  pain  in  the  kiiee-joint.  We  find  therein  a  confirmation  of 
the  view,  that  the  mechanism  of  shock  in  the  production  of  certain 
nerve  troubles  is  essentially  similar,  and  depends  upon  th6  "  trau- 
matic suggestion  "  already  mentioned.     Moreover,  light  mMsage, 
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both  in  the  coflo  of  traumatic  and  experimental  ooxalgia,  was 
followtxl  with  toroporary  anaasthesia  and  complete  flaccid  paralyais 
of  the  limb. 

In  Ix!ctnre  XXV.  we  find  an  instmctive  case  of  hjf$tero-tranmalie 
contracture.  The  patient,  a  strong  man  of  30,  butcher  by  trado. 
received  a  blow  on  the  left  arm,  which  became  anieathetic  and 
I>araly8ed  without  the  trace  of  rigi«lity.  Two  days  after,  he  applied, 
on  account  of  home  local  swellinjf,  f.»r  relief  at  a  surgical  cliiiir|iio, 
when  the  limb  was  put  "p  in  a  plaster  bandHge.  Six  weeks  after, 
on  removal  of  the  latter,  a  ctmtracture  had  set  in,  that  {Ksrsisted 
for  several  months  when  the  patient  came  to  the  Sal|H"tritrc, 

Vulkniaiiu  has  described  a  form  of  muscular  rigidity  prodiiccnl  by 
tight  Imndaging,  and-  wliich  he  explains  by  assuming  that  a 
coagulation  of  the  myosino  takes  place  in  conaeqnenue  of  the 
iHchffimia.  At  any  rate  electrical  examination  in  suchoaaea  rereala 
alterations  in  the  muscles  which  also  do  not  relax  under  the  in- 
flnenoo  of  chloroform.  In  the  case  shown  by  ('haroot,  opposite 
oonditions  were  obaerveil.  Tliat  the  contracture  was  of  hystei  ical, 
and  not  merely  spasmodic,  nature  was  shown  by  the  fact  that  it 
was  extreme,  did  nut  relax  at  all  during  sleep,  and  waaaooompanio<l 
with  snpei-ficial  and  deep  aiia-sthesia.  Moreover  it  is  ea«y  to  prodnoo 
similar  (Hmtracturos  in  cases  of  hysterical  subjects  with  muscular 
hyj>ertoiiicity,  by  applying  to  the  liujb  a  few  turns  of  K.smarch'8 
bandage,  and  so  obtain  ex{)erimentally  the  very  condition  oliscrved 
in  the  present  caae.  'Ilie  patient  eventually  recovered  the  ii»e  of 
the  arm  ;  but  the  fingers  remaincl  flexed  at  an  angle  of  90^  owing 
to  the  su])ervention  of  fibroid  retraction,  a  complication  not  un- 
known in  prolractcil  cases  <»f  spasmodic  contracture. 

The  last  lecture  (XXVI.)  deals  with  hytterieal  mutism  m  wudet. 
One  of  the  j>atients,  wha^e  case  is  described  in  the  Appendix,  haa 
since  occupied  the  attention  of  the  me<lical  profe8sinn  in  thia 
country,  where  he  went  under  the  designation  of  **  the  Soho- 
Sleeper."  Hysterical  mutism  iiHually  follov^s  on  an  emotion,  a  fit, 
or  a  sore  throat ;  it  per^i8ts  from  a  few  hours  to  daya,  weeks,  montha, 
or  even  years,  and  often  disapiHiars  suddenly.  It  is  characteriaed 
by  complete  aphonia.  The  patient  cannot  whisper,  nor  o%'on 
imitate  the  articulatory  movementa  of  the  tongue  and  lips.  It  ia  a 
pure  and  complete  motor  aphasia,  and  something  more,  aa  every 
kind  of  vocal  sound  is  impoesible.  The  other  functions  of  language 
are  intact.  Like  other  hysterical  symptoms  it  is  ustially  ac- 
companied witli  some  characteristic  signs  of  the  neuruaia  (anaoa- 
thoia,  &.V.)  and  can  bo  exi>erimentally  induced  by  ■oggeatiun, 
u]ion  Iiypnotisod  hyateiical  aubjecta. 

A.  tat  Wattbvillk. 


Abstracts  of  ^Uitisb  ant)  ^'ortign  .Journals. 

Current  Nerve  Anatomy  and  Physiology.— Titles  and 
Outline  of  Contents  of  Papers  which  have  appeared  dnring  the 
Quarter.     By  Alex.  Hill,  M.D.  Cambridge. 

COMPABATIVE   AnATOMY   AND  DEVELOPMENT. 

1 .  Central  Nervous  System  of  Acephalae.  Rawitz  (JenaiscKe 
ZeitMckrift  fur  Natmnpi$$eit$eka/t^  1PH7:  pp.  384-4fil, 
pi.  xxv-xxix.) 

After  a  short  description  of  the  macroscopic  strncttire  of  the 
nervous  system  of  ceitain  mollnsc-a  there  follows  an  account  of  the 
histological  methods  used,  and  then  an  exhaustive  description  of 
the  microscopic  characters  of  nerve-cells  and  nerve-fibres  in  these 
animals,  illustrated  with  numerous  figures. 

■J.  The  Anatomy  of  the  Nervons  System  in  the  Gymnophiona. 
Dr.  Julius  Waldschmipt  (Ibid.  pp.  461-476,  pi.  xxx-xxxi.) 

TliiH  is  an  amplification  in  certain  points  of  the  description  of 
the  anatomy  of  this  group  of  amphibia  already  published  by 
Wiedersheim.  "With  regard  to  the  remarkable  double  olfactory 
nerves  first  pointed  out  by  Wiedersheim,  Walderschmidt  gives  it 
as  his  opinion  that  the  ventral  root  is  the  homologue  of  the 
olfji'  tory  nerve  of  other  vertebrates,  and  the  dorsal  root  a  later 
Bt-condary  formation,  depending  for  its  development  npon  the  great 
relative  importance  of  the  sense  of  smell  to  these  blind  animals. 

3.  The  Brain  of  the  Wasp  (  Ve^pa  crabro  et  vulgart$).  H.  Vi  allanes 
(Ann.  de»  Seience$  Nat.  Zool.,  tome  ii.  pp.  1-100,  pi.  I-t'.  i. 

The  whole  of  the  prebnccal  portion  of  the  ganglionic  chain  is 
regarded  as  "  brain."  This,  as  in  previous  articles,  the  author 
divides  into  proto-cerebron,  belonging  to  the  first  somite,  and 
oonTK*  ted  with  the  eyes ;  deutero-cerebron,  belonging  to  the  second 
M'liiir.-.  which  })eara  the  antcnnules,  and  piesenting  a  chaiacteristic 
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Mtrncturo  duo  to  its  "  olfactory  gloincrulo ; "  trito-cerelnron,  or  brain 
of  the  antcnnary  segment,  which  differs  in  no  respects  from  the 
ganglia  of  the  ventral  chain. 

The  paper  contains  a  detailed  anatomical  dessription  of  tbeae 
partii,  and  also  a  historical  sammary. 

4.  The  Development  and  Innervation  of  the  Nerve-ridge 
(Norvenhtlgol)  of  Urodclan  Larvte.  P.  Mitrophxhow 
{Biol  Centralblatt,  May  1887,  pp.  174-176). 

fi.  Man's  Structure  as  Evidence  of  his  History.  Wiedkisbidi 
(Berichte  der  Natur/onchenden  Oesellseha/l  tu  Frt3mr§ 
i.B.  1887;  pp.  168-278.) 

Includes  an  acconnt  of  the  characters  which  distinguish  the 
KervouH  System  in  man  from  that  of  other  animals,  and  a 
difiCOBsion  of  the  pliylogenctic  bearing  of  these  features. 

6.  The  Medullary  Folds  of  the  Chick.     E.  IUkanfak  {nertieil 

Zoohgique  Suiate,  1887,  pp.  305 — pi.  xW), 
A  description  of  folds  and  thickenings  of  the  hind  brain  in  the 
L>nibr}'u  chick,   similar  to  those  found  in  reptiles,  and  throwing 
light  u]K)n  the  segmentation  of  the  vertebrate  skull. 

Corpus  Cai,u>slm. 

7.  The  Origin  of  the  Corpus  Calloeum,  a  Contribntion  npon 

the  Cerebral   Commissures  of  the   Vertebrata.    Part  II. 

H.  F.  OsBOR^i   {Morph.  Jahrbuch^   pp.   530-543,   pi.  xxv, 

5  figure$  in  text), 
A  continuation  of  Osbom's  work  upon  the  Cerebral  Commiasarea, 
in  which  he  has  proved  that  they  exist  in  hII  vertebrates,  and  are 
always  arran£^  according  to  the  same  fundamental  plan.  The 
present  paper  treats  of  the  Commissures  as  they  are  found  in 
certain  adult  ophidia  and  avee,  and  also  of  their  development  in 
the  frog  and  Bheop. 

8.  ThoMicrocephttluusBrainof  Hoffmann,  in  which  the  Corpus 

CuUoenm  Was  absent.     O.nukbowicz  (ArcM.  fur  P^AialrtV, 
pp.  305-328,  pi.  viii.  and  ix.) 

Critical  summary  of  all  hitherto  recorded  caaea.  Anatomkal 
description  of  this  case,  in  which  the  Corpus  Callokun  was  oon- 
pletcly  n)«ont,  illustrated  with  figuree  showing  external  appecnuice 
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ami  niuueroua  tranavene  sections.  Except  for  the  absence  of 
CorpiiB  Callosam,  Lyra  and  Olfactory  Bull*,  the  brain  may  be 
regarded  as  normal  although  small.  The  internal  capsule  was 
normally  develoin-d.     Subject  was  an  idiot  37  years  old. 

Cortex. 

9.  The   Smell-Centre.      A   Study   in  Comparative  Anatomy. 

Prof.  ZiCKEKKANDL  of  Graz.  (Puhl.  F.  EnJce,  Stuttgart, 
pp.  124,    7  lithograph$  and  2b  figures.) 

The  author  gives  a  description  of  the  typical  formation  of  the 
oortex-margin  in  the  region  of  the  Comu  Ammonis,  and  in 
particular  of  the  callo^al  convolution  (Balkenwindung)  first  de- 
scribed as  a  separate  structure  by  himself.  He  then  traces  tho 
variations  in  th's  formation  exhibited  in  a  large  number  of  animals. 
The  comparative  anatomy  of  the  olfactory  lobe  is  then  traced,  and 
it  is  hhown  that  when  it  is  reduced  in  size  the  lobus  Hippocampi 
suffers  a  corresponding  diminution.  The  arrangement  of  the  mesial 
convolutions  is  then  described  ;  tho  limbic  lobe  and  the  inner  and 
outer  elements  of  the  arcuate  convolution  (Randbogen)  are  brought 
into  a  scheme  forming  three  concentric  rings  completed  in  fiont 
by  the  roots  of  the  olfactory  tract  and  the  variations  in  the 
development  of  the  several  portions  of  these  rings  are  described. 
From  the  small  development  of  the  Comu  Ammonis  in  anosmatic 
animals,  and  especially  in  the  dolphin,  it  is  inferred  that  this 
belongs  to  the  smell  centre. 

10.  Hlustrations  of  normal  and  defective  development  of  the 

Multipolar  Cells  of  the  Cerebral  Cortex ;  of  their  degenera- 
tion in  Senile  Insanity,  and  of  certain  Albuminoid  or  Pro- 
toplasmic exudations  commonly  found  in  the  neighbour- 
hood of  the  junction  of  the  white  and  grey  matter  of  the 
Convolutions  in  cases  of  General  Paralysis  and  ordinary 
Mania,  in  which  the  cases  have  been  more  or  less  acute. 
Edward  Parker,  M.D.  (Journal  of  Mental  Science,  April, 
1887,  pp.  20-25,  icith  illustrations). 

1 1 .  Macro-   and   Microscopic   Investigations    on   the   Nerve- 

centres.  Dr.  Casimiro  Mosdino  (pull.  Turin,  Unione 
Tip^grafico-^itrice,  pp.  70,  nine  large  coloured  plates,  1887). 

Devoted  to  a  consideration  of  the  exact  structure,  connections 
and  mumal  relation  of  the  clauetruni,  nucleus  amygdalens  and 

(•"iri«'\  of  tin  ajM-x  (»f  tliL-  tr\  rus  li)p]M)c:ini)>i. 
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12.  A  Note  cm  the  meaiw  of  Topographical  ])iagii<'>i>j  of 
Fooal  Disease  affeoting  the  so-called  Motor  ICegiun  uf  thu 
Cerebral  Cortex.  V.  Hossley  (Am.  Joum.  Jfimla/  Sdmet, 
1887,  pp.  342-369). 

LOCALUATION. 

13.  The  Heat-oeutre  in  the  Brain.  Orr  (Joum,  Nerv.  amd 
Mental  Di$ea»e,  N.  Y.  1887,  pp.  150-162). 

14.  The  Quohtion  of  Cerebral  LocaliBation,  with  consideration 
of  Cerebral  Disturbances  of  Vision.  Kuxuarut  (Arek. 
fur  PsjfchUUrie,  pp.  449-487). 

Conclusion  of  paper  which  appeared  in  previons  volume. 

Cerebellum. 

15.  A  Case  of  Atrophy  of  the  Cerebclliiiu,  with  ]>egeiieration 
in  the  Medulla  Oblongata  and  in  the  Spinal  Cord  (probably 
the  result  of  Alcoholiam).  Dr.  Schultze  of  Ileidelberg 
(Virehow*$  Archie,  1887,  pp.  331-343). 

The  case  occurred  in  the  person  of  a  man  39  years  old.  There 
was  a  general  diminution  in  size  of  the  cerel)ellum  in  all  its 
diameters.  Microscopical  examination  revealed  an  obvious  loss  in 
white  fibres;  a  diminution  in  the  numlx>r  of  cells  of  Purkinje; 
atrophy  of  the  corpus  dentatum.  In  the  medulla  both  olives  were 
degenerated.  Throughout  medulla  and  cord  there  were  various 
alterations  which  arc  minutely  described,  but  which  were  not  in 
all  respects  Buch  as  would,  according  to  most  theories  as  to  the 
connections  of  the  cerebellum,  be  expected.  TUrok's  column  and 
the  direct  cerebellar  tracts  were  intact.  In  the  upper  part  of 
the  cervical  swelling  tliere  was  a  small  patch  of  degeneration,  on 
the  right  side,  lying  just  in  front  of  the  crossed  pyramidal  tract. 

General  Physiology. 

16.  Remarks  on  Evolution  and  Dissolution  of  the  Nervous 
System.  J.  HuaHUK08-JACK^>oM,  M.D.,  F.R.CPn  F.BJS. 
(t/oam.  Mental  Science,  April  1887,  pp.  25-48). 

Nerve-facial. 

17.  The  Muscles  innervated  by  the  Facial  Nerve  in  a  young 
Gorilla.  G.  KuoE  {Morpk.  Jahrhnck,  1887,  pp.  4d9-.5S0, 
pi.  xxiv.) 

This  is  a  study  of  mosclea,  although  illustrative  of  thu  di»(ributi(m 
of  the  facial  nervt*. 
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Nebvb  Auditory. 

18.  llio  QueHtiun  oh  to  the  Origin  of  the  Nerve  of  Hearing, 

and  the  phyHiologioal  meaning  of  the  N.  VestibulariH. 
Prolenjor  W.  Btchtkrew  (Neuroiog.  CentralU.,  1887, 
pp.  193-198 

PreacnU  a  summary  of  the  views  held  by  various  obgervers  on 
this  matter.  The  author  maintains  the  opinions  as  to  the  con- 
ncitioiis  (if  the  auditory  nerve  which  he  published  in  188.'i. 

Spinal  Cord. 

19.  The  Localized  (Punktformig)   Stimuktion  of  the  Frog's 

Spinal  Conl.     SiROTisis  {Arch.  /.  Anai.   und   Phygiolotjie. 

Pht/s.  Abth.  pp.  154-177,  unth  Plate  11.  giving  illiutrationt 

of  the  Clamps  uted). 

The  cold  was  btimulated  by  puncturing  with  a  needle.     The 

}K.reentage  number  of  times  that  movement  of  certain  muscles 

(IIeo-psoat>,  Semiteudinosus  Gastrocnemius)  resulted  from  the  prick 

was  observed.     The  region,  puncture  of  which  gave  rise  to  the 

maximum  number  of  movements  of  one  of  these  muscles  regarded 

as  in  especial  connection  with  this  muscle. 

Latent  period  for  contraction  of  each  muscle,  after  puncture  of 
each  region  from  which  it  could  be  obtained,  measured. 

Cord  surrounded  by  fourth  vertebra  associated  with  Ileo-psoas. 
Fifth  vertebra  semitondinoeus.  Sixth  gastrocnemius.  Comparison 
of  these  results  with  the  effects  of  electrical  stimulation. 

Keflex  Action. 

20.  A  Crossed  Reflex  in  the  Frog.     O.  Langexdorff  {Archie 
fur  Anat.  und  Phytiologie.     Phys.  Abth.  pp.  141-143). 

Contains  further  details  with  regard  to  the  manner  of  producing 
by  means  of  an  electric  stimulus  the  crossed  reflex  already 
de(icri)>od  by  L.  The  reflex  movement  consists  in  a  tetanic  flexion 
and  alnluction  of  the  opposite  hind  leg,  when  pressure  is  made  with 
a  blunt  instrument  behind  the  eye  or  over  the  tympanic  region. 

21.  The  One-hided  and  Both-sided  Closure  of  the  Eyelid.  By 
the  same  Author  {Ibid.  pp.  141-147). 

22.  Contribution  to  the  Study  of  Reflex  Phenomena.  The 
adapted  and  defensive  Refluxt^s  among  Mammals  from  the 
results  of  a  new  ex})crimental  methoil.  J.  V.  L.vboude 
{Comities  rendu*  de  lin  Soc.  dc  Biolitgie^  1887,  p.  (>5). 
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Aftor  remuvul  ut  Ijuth  homisphorott  from  new-born  kittcnH  or 
guinea-pigt  by  the  water  stream  (Goltz's  mothod),  very  extensive 
appropriate,  and  co-ordinated  reflex  actions  can  be  obtained  almoai 
up  te  the  time  of  deatli. 

23.  Beflez  of  the  Spinal  Cord  in  the  Dog  {Ibi'l.  p.  1 10). 

Spiral  GAN.;r  tv. 

24.  The  Physiology  of  the  S].  glia.  Dr.  Max  Joseph 
of  Berlin  (Neurolog.  Centralbl.,  1887,  pp.  172-175). 

Experiments  made  on  a  number  of  kittens  which  were  killed  nix 
te  eight  weeks  after  section  of  the  second  cervical  nerve,  either 
on  the  proximal  or  the  distal  side  of  the  ganglion. 

When  the  section  was  made  between  the  oord  and  the  ganglion, 
the  results  were  jtist  such  as  obtained  by  previous  observers.  When 
the  nerve  was  cir  the  ganglion,  no  change  in  this  stmotnre 

resulted,  but  a  nuiuiK-r  ot  fibres  degenerated  both  in  their  coarse 
through  the  ganglion  and  in  the  posterior  root.  The  larger 
number  of  fibres  of  the  pobteriur  root  remained  intact. 

Peripheral  Nerves. 

25.  Termination  of  Nerves  in  the  Liver.  A.  B.  M  B.A. 
(Quart.  J.  MicroK.  Sctence,  Marvk  1887,  ii  .  -400, 
pi.  xxxii.) 

Observations  made  with  tl*  <  liloill.  <•!  ^.>1.1  method  showed  that 

i"  an  intimate  relation  between  nervo  fibrils  and  liver  cells. 

laments  enter  the  cells  (frequently  dividing  in  a  dendritic 

\  ithin  ilieir  substance),  and  terminati'  in  Uail-liko  enlarge- 

uaiiix  in  the  neighbourhood  of  the  nucleus. 

20.  Some  VariatiooB  in  the  arrangement  of  the  Ncrv«i  of  the 
Human  Body.  1).  IIepburk  (Jbttm.  Anat,  and  Pktfmoloyif, 
1887,  pp.  6 11 -.-.14). 

L'7.  N   ivt-Mii<i.ly  i'f  iho   Musoulos  Stunialis. 

J.  t'.  Lamo.nt  {Ibiil.  pp.   .14-515). 

NeKVI  FlBRBS. 

J-    !!i-t   !    ' utachcn) Nerves.   FbakzTanul 

I    '■    '  -  .  .1. .  .  i  p.  464-470,  pL  xxvii).  (Aim  in 

ni  i„  Oevoti  Hetilap.  1887,  Not,  2,  3,  5,  10  aiK2  1 1.) 

r  t  ih.-  axi> .  vliiil  4  of  nervc* abuwa 
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that  it  is  not  fluid,  but  hatt  cwnsiJerable  powers  of  resistance  and 
perhaps  elasticitj. 

SYMrATHETIC. 

29.  Observations  upon  the  persistent  effoc's  of  Division  of  the 
Cervical  Sympathetic.  P.  H.  Pve  Smith,  M.D.,  F.K.S. 
{Journal  of  Phynology,  1887,  pp.  25-49). 

A  series  of  observations  carried  on  systematically  between  1878 
and  1884. 

Circulation. 

30.  Physiological   Diurnal  and  Nooturual   Variations   in   tlio 

Brain-pulse.      Rummo  and  Feukannim  (C.  B.  Acad,  des 
8cience$,  Paris  1887,  pp.  310-313). 

Staixino. 

;>1.  Method  of  combining  Weigert's  Hwrnatoxyline-copper 
stain  with  the  use  of  the  Freezing  Microtome.  D.  J. 
Hajiilton  {J.  Anal,  and  Physiology,  1887,  pp.  444-450). 

Gartner  and  Wagner  on  the  Cerebral  Circulation  {Wr. 

Med.  Wochefischr.  Nos.  19  and  ?0,  1887).— The  authors  have 
gained  important  results  by  applying  to  the  problems  ol  tin, 
cerebral  circulation  a  method  of  investigation  which  has  been 
fruitfully  employed  in  researches  concerning  the  circulation  in 
other  organs. 

The  method  consists  in  measuring  the  amount  of  blood  which 
flows  through  an  organ  in  the  unit  of  time — which  therefore  passes 
away  by  the  venous  system.  In  this  manner,  it  is  possible  to 
draw  conclusions  as  to  the  innervation  of  tho  vessels  of  the  organ 
concerned,  due  regard  being  allotted  to  certain  other  circumstanceb. 
especially  the  blood-pressure. 

The  authors'  experiments  were  performed  on  dogs.  The  flow  of 
blood  was  registered  on  a  hymogi  aph  by  means  of  a  cannula  placed 
in  one  of  the  external  jugular  veins,  which,  in  dogs,  convey  the 
chief  mass  of  the  cerebral  blood. 

As  the  observations  were  limited  only  to  one  of  the  many 
cerebral  venous  channels,  it  was  necessary  to  determine  how  far 
that  limitation  might  vitiate  the  experiments.  If  an  impediment 
to  the  outflow  from  the  other  exit  channels  were  brought  about  by 
an  increase  in  the  venous  pressure,  more  blood  would  flow  through 
the  prepared  vein,  and  cuntrariwise  with  a  sinking  of  the  venous 
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praMure.  But  by  making  tho  resistance  to  the  outflow  in  the 
prepaied  vein  very  small  in  proportion  to  that  which  obtained  in 
tho  remaining  effluent  vessels,  any  error  arising  from  tho  limitatiuu 
referred  to,  and  from  fluctuations  in  the  extra-cruuial  venous 
pressure,  was  reduced  to  a  negligible  quantity. 

The  arterial  blood-pressure  also  bad  to  be  taken  into  account. 
It  in  clear  that,  the  calibre  of  the  brain-vessels  remaining  equal,  so 
much  the  more  blood  mu»t  stream  tlirough  them,  the  higher  tho 
pressure  under  which  it  circulates.  Consequently  a  fluctuation 
in  the  outflow  quantity  can  only  be  taken  as  evidence  of  a  change 
in  the  calibre  of  the  cerebral  vessels,  when  that  fluctuation  is 
nut  adequately  explained  by  a  variation  in  the  arterial  blood- 
presfeure. 

Tho  influence  of  the  blood-pressure  upon  the  cerebral  circulation 
c  in  be  shown  by  siuiple  experiment ;  e.g.  the  blood-pres%ure  can  bo 
raiMxl  by  compressing  the  uoi  ta  above  the  diaphragm.  As  soon  as 
it  bo  thus  raised,  the  quantity  of  blod  issuing  from  the  cerebral 
vein  increases  in  an  exactly  panillel  manner  to  the  blood-pressure. 
This  increased  outflow  o«jntinucs  so  long  as  the  raised  pressure  is 
maintained,  and  ceases  parallel  to  the  blood-pressure  when  tho 
coni))res.'>iou  of  the  aorta  in  discontinued.  On  the  other  hand,  if 
the  blood-prcKsure  be  considerably  lowered  by  compression  of  tho 
ascending  vena  cava,  the  outflow  quantity  immediately  sink 
when  the  blood-pressure  falls  under  a  certain  limit,  which  ii<  s  at 
30-40  mm.  of  mercury,  tho  efflux  of  blood  from  the  brain  quito 
ceases.  The  same  is  observed  when  the  pressure  is  lowered  by 
bleeding. 

To  control  this  possible  source  of  error,  the  arterial  blood- 
pressure  was  registered  throughout  all  the  experiments,  by  aid  of 
a  cannula  in  one  of  the  crurals. 

Certain  agents  influence  very  energetically  the  blood -vesaels  of 
various  organs  through  the  vaso-motor  centre.  Such  an  effect  oui 
bo  brought  about  in  a  reflex  manner  or  by  toxio  means,  e.g. 
irritation  of  a  sensory  nerve,  administration  of  strychuino.  Tho 
vessels  of  the  abdominal  organs  especially  are  contracted  l>y  such 
means  and  there  occurs  in  oonseqaenoe  a  oonsiderable  raising  of 
the  blood-pressure.  It  was  of  interest  to  see  whether  tho  vesiMls 
of  the  brain  also  took  part  in  this  contraction. 

if  tho  cerebral  vessels  be  contracted  to  the  neoeaaary  degree,  the 
quiintity  of  blood  passing  through  the  brain  must  diminish,  in 
spite  of  tho  increasing  bloml -pressure,  as  can  be  vor}' stri^  •■'>*- 
niiown  under  like  I'irvumstauuoN  in  the  kidney.     Hut  the 
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ments  proved  that  no  lt»^8eIlillg  of  t)ie  outflow  amount  took  place 
either  by  the  reflex  irritation  of  the  vaso-motor  centres,  or  by  the 
toxwmia  uf  atiphyxia  or  strychniuu.  In  all  those  ca^e8  an  increase 
of  the  blood-stroan  wa«  regtilarly  observed,  and  indeed  exactly 
correepoudiug  to  the  raised  blood-pres-^ure  in  each  case. 

This  increase  of  the  stream-velocity  was  particiil.irly  marked 
in  Htrychnine-poisoniug. 

The  fact  that  no  narrowing  of  the  cerebral  vchsels  was  prodnceil 
by  the  irritation  of  sensory  nerves  is  of  special  interest,  becanse  it 
stands  opposed  to  the  prevailing  theory.  It  has  been  kuppusoil 
that  the  swooning  or  convulsions  following  violent  sensury  irriti- 
tion  are  duo  Ut  cerebral  anaemia  brought  about  by  reflex  contrac- 
tion of  the  brain- vessels.  The  authors'  experiments,  with  int^ict 
skulls,  have  shown  that  not  only  no  cerebral  anaemia  appears  in 
those  conditions,  but,  on  the  contrary,  the  brain  is  more  richly  per- 
meated by  blood,  in  consequence  of  the  heightened  bluo'l-pressure. 

Concerning  the  action  of  narcotics,  the  authors  found  that  at  the 
commencement  of  chloroform  inhalation,  the  circulation  in  the 
brain  is  considerably  accelerated,  and  simultiineously  the  arteiial 
blood-pressure  rises.  After  a  short  time,  which  often  is  less  than 
a  minute,  the  blood-pressure  begins  to  sink,  notwithstanding  wliich 
the  outflow  quantity  remains  increased,  and  often  amounts  to  three 
or  more  times  the  original  when  the  blood-pressure  already  has 
sunk  to,  or  below,  the  level  existing  before  the  inhalation.  This 
acceleration  of  the  blood-stream  is  thus  independent  of  the  blood- 
pressure,  and  is  only  to  be  explained  by  a  widening  of  the  cerebral 
vessels.  If  the  chloroform  inhalation  be  continued,  the  blood- 
pressure  may  become  so  minimal  that  little  or  no  blood  flows 
through  the  expanded  blood-vessels.  If  the  inhalation  be  stopped 
and  the  blood-pressure  thereby  be  allowed  to  recover,  a  copious 
stream  agiiin  begins  to  circulate.  If  the  animal  awake  from 
the  narcosis,  there  is  often  a  divergence  in  the  behaviour  of 
the  blood-pressure  and  cerebral  blood-stream ;  while  the  blood- 
pr&<sure  rises,  the  flow  of  blood  in  the  brain  diminishes,  evidently 
because  the  vessels,  which  had  been  expanded  by  the  chloroform, 
contract  again  to  their  normal  sizts,  and  thereby  neutralise  the 
accelerating  influence  of  the  heightened  blood-pressure. 

No  similar  property  seems  to  belong  to  morphia.  The  fluctua- 
tion in  the  blood-stream  which  appeared  after  morphia  injection 
ran  an  almost  parttllel  course  to  the  variations  in  the  blood-prciisure. 
At  firvt  a  transient  rise  of  blood-pressure  was  sometimes  ol'scrved, 
ami,  c^>r'— ■"••■■'•••■/  tlicreto,  an  incieasc  of  ♦»•<. -...*f],,w  ;  then  the 
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preflBitre  sank  below  normal,  and  concurrently  the  blood-circolatiun 
in  the  brain  was  slowed— again  to  be  increased  as  the  prearare 
roae. 

Experiments  with  amyl  nitrite  produced  a  manifcMt  expansion 
of  the  cerebral  vessels,  though  to  a  leas  degree  than  chloroform. 

The  effect  of  direct  electrical  stimulation  of  the  brain  cortex  in 
the  motor  area  was  not  in  harmony  with  the  common  theory,  which 
is  based  upon  Knssmaul  and  Jenner's  researches.  That  theory 
supposes  that  an  anemia  of  the  brain,  consequent  on  contraction 
of  the  small  vessels,  exists  during  an  epileptic  fit,  and  that  the 
loss  of  consciousness  is  duo  to  the  cerebral  anaemia. 

The  constant  result  of  thus  directly  exciting  the  cerebral  cortex, 
in  the  authors'  experiments,  was  a  considerable  acceleration  of  the 
circulation  through  the  brain.  This  acceleration  was  usually  not 
olwerved  until  10*30  sec.  after  the  commencement  of  the  stimulation, 
although  the  latter,  in  most  cases,  was  immediately  followed  by  a 
considerable  rise  of  bluod-pressure.  At  the  beginning  of  excitation 
there  may  have  been  present  a  slight  contraction  of  the  vessels, 
which  delayed  tlte  appearance  of  the  quickening  of  the  brain- 
ciiculation  corrvsiwnding  to  the  increased  pressure.  This  point 
was  not  fully  elucidated  by  the  researches. 

The  authors  furtlicr  ascertained  that  the  quickened  circulation, 
dr.e  to  tlie  cerebral  irritation,  may  by  no  meacs  be  caused  by  the 
laised  blood-pressure  alone.  It  was  of  longer  duration  than  the 
latter,  and  often  when  the  blood-pressure  had  sunk  to  the  normal 
or  subnormal,  the  efflux  had  remained  greatly  excessive.  The 
acceleration  in  the  blood-stream  was  quite  as  distinctly  marked  in 
some  cases,  in  which  no  increase  of  blood-pressure  followed  the 
electric  irritation.  Thus  it  was  shown  that  an  active  hyperasmia 
of  the  brain,  especially  pronounced  at  the  onset  of  the  convul8it)n». 
results  from  electric  stimulation  of  the  motor  aren. 

Nu  cfibct  un  the  cerebral  circulation  was  canaed  by  irntutiug  the 
divided  vag<>-.'>yu) pathetics. 


Spehl  on  the  Distribution  of  the  Blood  circulating  within 

the  Enceplialon  (Encrphali;  J«n.  1887). — This  p«pi«r  is  mainly 
ooncvntud  with  a  cumparisun  l>etwccm  the  amount  of  blood  cuu- 
taineil  in  the  head  during  the  wakeful  condition  with  that  during 
chloral  hypnotism. 

The  author  indicates,  tli:i'   ;  to  1860,  the  prevailing  theory 

associated  sleep  with  a  congested  state  of  the  bmin.     Durham's 
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ex)>eriiueut«,  in  which  he  directly  obseived  the  vasoalarity  of  tho 
brain  through  a  trephine  aperture,  then  showed  that  tho  brain 
duriug  sleep  is  relatively  in  an  anaemic  condition.  Many  other 
investigators  in  later  times  have  oonfirmed  Durham's  conclusions, 
by  rep'  "  i-i  mode  of  research,  or  by  obtaining  graphic  records 

of  the  I   movemcnt«.     On  the  other  hand,  an  attempt  to 

revive  the  older  theory  has  not  been  wanting. 

Spchl  has  sought  to  elucidate  the  matter  by  another  process. 
After  subtracting  1  cc.  of  blood  from  the  carotid  of  a  rabbit,  for 
the  preparation  of  the  standard  solution,  the  circulation  between 
the  head  and  trunk  of  the  animal  was  suddenly  arrested  by  means 
of  an  eerateur  placed  close  to  the  head,  and  the  latter  was  finally 
separated  without  the  loss  of  any  blood.  The  total  amount  of 
blood  contained  in  the  head,  and  that  in  the  lemuimler  of  the 
animal,  were  then  separately  determined. 

The  mean  of  five  experiments  pcTformed  upon  rabbits  in  the 
wakeful  state  gave  ^  as  the  relative  amount  of  bluod  contained  in 
the  head  to  the  total  mass  of  the  blood  ;  whereas  the  mean  of  six 
estimates  in  the  case  of  sleeping  rabbits  showed  that  the  head 
cvntuined  only  y|  ^  of  the  total  blood. 

In  each  series  of  experiments  the  mean  weight  of  the  bloodless 
head  was  ^\  that  of  the  exsanguineous  animal. 

The  author  thus  summarises  his  conclusions  : — 

1.  During  the  sleep  produced  by  chloral,  the  brain,  taken,  en 
maste,  is  anseraic. 

2.  Chloral  hypnotism  very  closely  resembling  natural  sleep 
(Labbee,  Gubler,  Rabnteau,  Claude  Bernard,  Liebreich,  Bouchut, 
&c.),  it  is  probable  that  during  tho  latter  the  brain  ia  equally 
anaemic 

3.  During  sleep,  natural  or  otherwise,  certain  parta  of  the  brain 
are  in  activity,  while  others  are  in  repose. 

4.  The  active  portions  probably  are  congested;  the  parts  in 
repose  are  physiologically  anaemic. 

Erkest  Birt. 

Zelgersma  on  the  Morphogenesis  of  the  Cms  Cerebri 

(Xedirl.  TijiUchrift  voor  Geneedunde,  No.  21,  1887). — During  the 
anatomical  and  microscopical  examination  of  five  cases  of  idiotcj, 
the  author  was  struck  by  the  great  influence  which  the  degree 
of  development  of  the  great  hemispheres  in  idiots  has  on  the 
evolution  of  the  crus  cerebri.  A  primary  severe  lesion  of  the 
o>rtex   cerebri    in   the   foetal    period    or    in    earliest    childhood. 
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i-xiRtin};  (larin^;  a  lonp;  time,  uiid  canHing  nooondary  degenen- 
tion  and  inhibitiun  of  ovolution  in  certain  parte  in  the  oroa 
ccrohri  and  niednlU  oblongata,  oharacterisod  tbeae  five  oaaea.  In 
three  oaaea  hemiatrophia  cerebri  was  demonstrated ;  in  two  other 
oaaea  the  alteration  of  the  crus  was  very  ev  ident  when  compared 
with  normal  preparations.  The  alterations  in  all  caaee  were  nearly 
ihe  same.     They  wore  as  follows : 

Atrophy  of  ])ons  varolii  and  nuclei  arcifurmea;  in  cases  of  hemi- 
atrophia cerebri,  the  cells  as  well  aa  the  transverse  bundles  and 
direct  fibres  to  the  cortex,  were  affected  on  the  same  side.  The 
pyramidal  system  waa  not  always  affected ;  here  atrophy  was  only 
evident  when  the  lesion  of  the  cortex  waa  severe  and  extensive. 
The  author  never  saw  degeneration  of  pyramids  extend  beyond 
the  reflex  oentres  in  the  medulla  oblongate  or  spinal  oord.  Benidea 
the  atrophy  of  the  pyramidal  system,  there  was  atrophy  of  the 
transverse  fibres  in  the  corpora  pyramidalia  near  the  nucleus 
olivaris  in  four  cases.  In  all  oases  the  transverse  fibres  of  the 
pons  varolii,  which  pass  through  the  raphe  and  brachium  ponlia, 
to  the  cerebellar  hemispheres  of  opposite  side's,  were  atrophia  The 
nuclei  arci formes,  colls  as  well  as  nerve  fibres,  were  affected. 
Bechterew's  nucleus  reticularis,  as  well  as  Meynert's  bundle  of 
fibres  were  atrophic.  Alteration  of  nucleus  olivaris  was  not 
constant  In  four  of  the  oases  a  bundle  of  fibres  from  the  cerebrum 
to  the  nucleus  olivaris,  described  by  the  author  on  a  former 
occasion,  was  always  atrophic.  In  one .  of  the  cases  the  tract 
between  the  olive  and  cerebellum  through  the  raphe  and  oorpns 
restiforme  of  the  opposite  side  was  atrophic.  In  four  of  the  cases 
the  cerebellar  hemispheres  on  the  opposite  side  to  the  brain  were 
atrophic.  In  one  case,  the  nucleus  dentatus  also  was  affected.  In 
all  cases  the  pednnouU  oerebelli  ad  cerebrum  were  atrophia 

A  transverse  section  through  the  pons  varolii  behind  the 
posterior  corpora  quadrigcmina  shows  a  characteristic  asyinmc^c*! 
configuration,  in  consequence  of  the  passage  of  decussated  and 
direct,  atrophio  and  normal  fibres;  this  condition  is  represented 
by  the  diagram  on  page  287. 

The  nucleus  ruber,  substantia  nigra,  and  corpus  Lujaii,  are  all 
atrophic.  The  alteration  in  the  optic  thalamus  is  very  complio«ted. 
The  anterior  part  is  generally  atrophio. 

There  was  no  affection  of  the  corpora  gonicnlata  interna  and 
externa,  corpora  quadrigemina  anteriora  and  posteriors,  and  the 
pnlvinar. 

From  this  description,  the  author  conolndes  the  existSDOS  of  two 
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difluront  83-8t6mH ;  ono  which  oonnocta  the  groat  heiuisphcros  with 
the  0('roW>llam,  tuxd  the  otlier  which  connects  tliehenuRphcros  witli 
tho  reflex  arc  (system  of  pyramids  und  fillet),  llio  firht  connection 
]tas8e8  through  the  capsula  externa,  pes  pednncnli,  pons  varolii^ 
nucleus  ulivarin  (decnssa'ing  in  the  raphe),  brachium  pontis  sntl 
corpus  n-8'iforme  to  the  cerebellum  ;  the  fibres  from  the  j)ons 
go  exclusively  to  the  ceiebellar  hemispheres;  those  from  the 
nucleus  olivaris  pass  to  the  vermis  cerebelli  back.  From  tho 
cortex  cerebelli  the  path  returns  through  tho  nucleus  dentatuK, 
peduncnli  cerebelli  ad  cerebrum  (decussating  near  the  corpora 
qiiadrigcmina),  and  the  nucleus  rul)er,  from  which  radiations  arise 
to  tho  capsula  interna  and  optic  thalamus.  The  difTerenco  between 
defeneration  in  this  system,  to  which  the  author  gives  the  name  of 


P.  Pyramid:). 

G".  Ganglia  of  Pons  Vi\r.  lii. 

R.  Niicl.  Rctioul.  pontis. 

BrP.  Uracil.  Pontis. 

PC.  Podunc.  cerebell.  sup. 

H.  Cerebell.  bcmisphcrc. 

V.  Vermis  cerebelli. 

V4.  Vcntric.  quartiu. 


intellectual  path,  and  degeneration  in  the  pyramidal  and  fillet 
system,  is  that  the  former  is  not  governe<l  by  the  Wallerian  law. 
All  these  groups  of  cells  which  are  found  in  the  intellectual  path 
are  always  degenerated.  In  the  pyramidal  and  fillet  system  tho 
degeneration  ceases  at  the  first  group  of  cells  which  is  met  w^ith. 
The  author  concludes  that  the  above-mentioned  ganglia  are  depen- 
dent on  the  evolution  of  the  "  intellectuorium." 

These  results  induce  the  author  to  suppose,  that  there  exist  in 
the  medulla  oblongati  and  crus  cerebri  three  systems  of  nervous 
elements:  (1)  the  above-described  intellectual  tract;  (2)  the  oon- 
ncetion  between  the  "intellectuorium"  and  tlie  reflex  arc;  and 
(••)  the  reflex  arc. 

This  supposition  the  author  proves  to  l)e  strongly  supported  by 
tin-    history   of   the   devclopiiMnt    of   the   nervous   syNtom.     The 
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fnncticm  ■  t  li-  "  in'*  ll-  >  tual  tract,"  the  author  snppows  to  be  of 
a  pwychol".:!'  il  iiiittiR*. 

The  author  <liK('tiH>os  in  three  chapters  the  properties  of  these 
aystema,  and  refers  the  reader  fur  further  information  to  a  more 
elaborate  paper  in  the  course  of  preparation. 

J.  A.  VooRTHUis,  M.D.  (Amsterdam). 


B  E  AIN. 

JAirUART,  1888. 

^rigiital  |irtklts. 
MUSCULAR  HYPERTOXICITY  IN  PARALYSIS.' 

BY   A.    HUGHES   BENNETT,   M.D. 

HA^^NO  been  requested  by  the  Council  of  the  Neurological 
Society  to  provide  a  subject  for  consideration  at  the  present 
meeting,  I  have  selected  one,  which  will  require  no  advocacy 
on  my  part  to  ensure  an  interesting  and  profitable  discussion. 
The  morbid  condition  which  will  form  the  basis  of  this 
communication  is  of  suflSciently  frequent  occurrence  to  render 
its  study  instructive  to  the  practical  physician,  and  the  ex- 
planations of  its  phenomena  are  so  contradictory  and  obscure, 
that  their  investigation  will  prove  equally  attractive  to  the 
speculative  pathologist.  A  problem  which  is  at  the  same 
time  practical  and  scientific,  which  almost  daily  comes  before 
us  only  to  baffle  our  efforts  at  solution,  is  obviously  well- 
aflapted  for  the  deliberation  of  a  congress  of  medical  experts. 
My  duty  in  opening  the  debate  will  simply  be  to  lay  the 
case  before  you,  to  indicate  the  difficulties  of  the  position, 
and  to  invite  discussion  thereupon.  I  trust  that  those  who 
follow  me  will,  in  some  measure,  illuminate  the  darkness  into 
which  I  am  about  to  grope  my  way,  not  without  feelings  of 
considerable  insecurity. 

The  general  subject  which  it  has  been  suggested  I  should 
lay  before  you  is  the  apparently  paradoxical  condition  of 
increased  muscular  tonicity  as  associated  with  motor  weakness 
— a  question  in  its  entirety  so  vast,  that  it  would  be  hopeless 

*  Paper  read  Kefore  th«  Neoiologieal  Sodetj  of  London,  on  July  7, 1887. 

vor.  X.  c 
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for  roe  to  attempt  to  cover  the  whole  gronnd  in  the  time  at 
my  disposal.  I  will  therefore  limit  my  observations  to  certain 
special  points,  that  will  serve  both  to  direct  attention  into 
channels  convenient  for  discussion,  and  to  provide  a  text  for 
those  desirous  of  dealing  with  the  subject  in  a  more  compre- 
hensive  manner. 

I  propose  first,  to  illustrate  the  association  of  muscular 
hypertonicity  with  motor  weakness,  by  the  brief  description 
of  a  morbid  state,  which  although  commonly  met  with  in 
practice,  is  apparently  neither  generally  recognised  nor  under- 
stood, and  which  moreover  is  not  furmulateil  in  any  of  our 
text-books  on  medicine;  and  secondly,  to  hazard  such  ex- 
planations of  its  phenomena  as  seem  warranted  by  the  present 
state  of  scientific  knowledge. 

An  individual  in  his  or  her  usual  health  and  without  diit- 
coverable  cause,  becomes  aware  of  a  feeling  of  weaknefls  in 
one  or  Iwth  lower  extremities.  This  at  first  is  so  slight  as  to 
attract  little  attention.  As  months  pass  by,  very  insidiously 
the  debility  becomes  more  marked.  This  condition  may 
continue  with  little  change  for  many  months,  or  even  years, 
nevertheless  it  very  slowly  increases.  The  sufferers  consult 
many  doctors,  from  whom  they  derive  little  benefit  or  con- 
solation. If  a  woman,  she  is  probably  pronounced  to  be 
hysterical ;  if  a  man,  ho  is  hypochondriacal :  or  an  explanation 
in  his  case  is  abandoned  in  despair.  In  both  instances  a 
fertile  opening  for  plunder  is  provided  for  the  bone-setter  and 
charlatan.  When  seen  at  this  stage,  that  is,  from  a  few 
months  to  even  several  years  after  the  first  discovery  of  the 
weakness,  the  patient  still  may  preserve  robust  general  health. 
The  most  careful  and  exhaustive  physical  examination  fails 
to  discover  anything  objectively  abnormal,  except  evidence, 
Ist,  of  motor  weakness,  and  2nd,  of  excessive  contraction  of 
the  muscles  to  p<>rcussion  of  their  mass  or  tendons. 

On  investigating  the  first  point,  movement  is  seldom  found 
t«)  be  completely  lost,  the  actions  of  the  affected  parts  can 
usually  be  performed  in  a  natural  manner,  bot  are  simply 
deficient  in  power.  There  is  no  special  pecoliarity  of  gait, 
it  is  only  weak,  shuffling,  and  wanting  in  vigour ;  the  limbs 
feel  heavy,  and  the  {Kktiont  is  easily  fatigued  by  efforts  at 
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walking.    There  is  special  difficulty  in  ascending  stairs,  and 
even   on   leTel   ground   the   feet  are  liable  to  trip  over  any 
irregularities  on  the  floor.    The  points  and  inside  of  the  boots 
ar«»  worn.     The  same  condition   may  exist  in  the  upper  ex- 
tremities, the  movements  being  natural  in  kind,  but  deficient 
in  quantity.     The  patient  soon  becomes  tired  -when  writing, 
s  -wing,  and  in  the  performance  of  accustomed  acts.     All  the 
finer  actions  are  slow  and  clumsy.     The  grasp  of  the  hand,  as 
determined  by  the  dynamometer,  is  weak.     Movement  when- 
ever nnHlified  is  simply  defective  in  vigour,  without  cramp, 
spasm,  pain,  inco-ordi nation,  or  other  qualitative  peculiarities. 
The   second   prominent  feature  in   these  cases  is  the  be- 
haviour of  the  muscles  of  the  affected  parts  when  percussed. 
The  phenomena  which  in  health  are  observed  to  follow  the 
usual  test  of  a  blow  on  their  substance  or  tendon,  are  exalted 
in  degree,  although  apparently  remaining  the  same  in  kind. 
Expressed  clinically,  the  response  of  the  muscle  to  percussion 
is   increased,  and   the   tendon   phenomena  are   exaggerated. 
Every  degree  of  exalted  action  may  exist,  from  the  slightest 
elevation,  impossible  to  differentiate  from  health,  to  the  most 
extrt?me  demonstrations  of  muscular  excitability.    In  advanced 
ctises   trepidations  and   cloni    may   be   produced   in   yarious 
situations,  especially  at  the  ankle  and  knee.     These,  however, 
are  usually  absent  or  only  imperfectly  developed.     Tapping 
the  bone  in  its  neighbourhood  is  often  sufficient  to  cause 
contraction  of  a  muscle. 

With  the  exception  of  these  two  particulars,  namely,  motor 
weakness    and   muscular   irritability   to  percussion,   nothing 
further  abnormal  is  to  be  found  in  this  class  of  case.     There  is 
no  marked  rigidity  or  spasm,  although  sometimes  there  seems 
to  be  a  feeling  of  somewhat  increased  muscular  tension  to 
passive    movement      The    superficial    reflexes    are    usually 
normal ;  if  anything,  slightly  increased.     Sensibility  is  every- 
where unimpaired,  and  no  pain  accompanies  the  complaint 
Occasionally  the  patients  assert  they  experience  a  feeling  of 
numbness  or  formication ;    but   this   is   entirely    subjective, 
und    the     most     careful     testing    fails     to     determine    any 
alteration  of  sensibility.     The   so-called   muscular   sense    is 
generally    intact,   though    in   some    instances    I    have   found 

u  2 
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slight  loss  of  capacity  to  localise  movements  with  the  eyes 
shut.  In  these  cases,  however,  some  doubt  existed  as  to  the 
uncomplicated  nature  of  the  disorder.  There  are  nowhere 
primary  trophic  changes  of  any  kind.  In  very  chronic  cases 
the  affected  limlw  become  somewhat  smaller  than  the  others, 
evidently  duo  to  physiological  atrophy  from  diminished 
functional  activity,  as  the  decrease  in  size  is  universal,  and 
the  electrical  reactions  remain  normal.  The  affected  parts 
are  cold,  and  sometimes  slightly  cyanotic,  but  not  to  any 
great  extent.  Intellect  and  the  various  organs  and  functions 
of  the  body  are  normal,  the  bladder,  rectum,  and  sexual 
apparatus  remaining  as  in  health.  Occasionally,  but  rarely, 
the  patient  complains  of  some  difficulty  in  retaining  urine  for 
long  periods,  otherwise  the  bladder  and  its  accesaories  are 
intact 

The  foregoing  brief  account  may  be  looked  upon  as  typical 
of  the  group  of  symptoms  under  consideration,  and  serve  to 
describe  the  majority  of  cases,  as  they  have  come  under  my 
observation.  The  only  complaint  made  by  the  patient  is 
motor  weakness,  and  the  only  objective  sign  discoverable  by 
the  physician  is  excessive  muscular  contraction  on  percnssion. 
As  in  other  morbi<l  conditions,  there  are  varieties  in  severity, 
Cf)ur8e,  complications,  termination,  and  so  on,  which  deviate 
from  the  more  common  forms.  For  example,  as  to  dis- 
tribution, the  most  ordinary  seat  of  the  affection  is  the  lower 
extremities.  Usually  it  begins  in  one  leg,  and  sometimes  but 
ran^ly  remains  limited  to  it.  A  young  lady,  aged  26,  and 
otherwise  in  good  health,  suffered  from  the  characteristic 
symptoms  of  this  complaint,  and  limitetl  to  the  left  lower 
extremity.  This  appeared  very  gradually,  remained  for  three 
yeiirs,  and  slowly  disappeare<l.  8he  is  now  jxjrfectly  well. 
As  a  nile,  however,  the  morbid  state  after  a  shorter  or  longer 
interval  exten<ls  to  the  other  leg,  thus  constituting  the 
paraplegic  form  of  the  disease,  one  extremity  remaining  more 
advanced  than  the  other.  This  is  by  far  the  most  common 
variety.  Beginning  in  the  leg,  the  malady  not  infrequently 
spreads  to  the  arm  of  the  same  side,  priKlucing  the  hemiplegio 
type.  Occasionally  the  weakness  and  mnscular  irritability  to 
percussion  is  limited  to  one  side  of  the  lK»dy,  more  frequently 
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however,  the  other  soon  also  beconus  uii<rt<'<i,  <v.u  ii  to  a 
lesser  extent  Leas  commonly  all  four  limbs  are  equally 
involved,  and  still  more  rarely  every  muscle  in  the  body 
shows  signs  of  instability.  For  example,  in  '  Braik,'  for  July 
1886, 1  descriUxl  a  case  of  a  young  woman,  aged  20,  who  for 
two  years  suffereil  from  general  motor  weakness.  All  her 
muscles  displayed  extreme  irritability  to  percussion,  and 
clonus  could  be  protluced  by  tapping  the  tendon  of  any  of 
them,  including  those  of  the  face,  neck,  and  trunk.  This  girl 
subsequently  recovered. 

The  condition  I  am  describing  is  met  with  in  every  degree 
of  severity.  From  the  slightest  diminution  of  physical  power 
and  exaltation  of  muscular  irritability  to  percussion,  to  com- 
plete pandysis  with  extreme  excitability — as  evidence<^l  by  the 
production  of  cramps,  spasms,  trepidations,  and  cloui  on  the 
slightest  provocation—  every  possible  variety  and  degree  may 
exist.  In  the  cases  under  the  first  category  it  may  be  difficult 
to  determine  if  the  actual  condition  found  is  morbid  or  not, 
as  the  muscular  response  to  percussion  in  health  greatly  varies. 
In  those  under  the  last  there  is  always  a  doubt,  unless  the 
case  has  been  followed  from  the  beginning,  whether  the 
symptoms  are  not  the  result  of  secondary  degenerations  from  a 
gross  lesion  higher  up  in  the  pyramidal  tract. 

Again,  the  subjects  of  this  disorder  may  be  liable  to  various 
symptoms  not  of  necessity  associated  with,  or  essential  to  it, 
and  which  may  sometimes  complicate  the  diagnosis.  Aching 
in  the  back  and  limbs,  subjective  sensations  of  numbness, 
headache,  depression  of  spirits,  and  so  on,  may  be  present,  as  in 
any  other  disease.  As  a  rule,  all  these  symptoms  are  conspi- 
cuous by  their  absence. 

In  most  cases  the  onset  of  the  complaint  is  very  insidious, 
and  the  progress  is  very  slow  and  chronic.  For  example,  I 
have  a  man  under  observation  who  has  suffered  from  this 
aflVction  for  8  or  10  years,  and  without  any  perceptible  change 
either  for  better  or  worse.  In  others,  however,  with  apparently 
identical  symptoms  the  onset  has  been  very  sudden,  and  after 
a  rapid  course  the  symptoms  have  disappeared  with  equal 
promptaees.  Thus  a  young  man,  aged  27,  while  in  his  usual 
good  health,  with  no  apparent  cause  became  weak  in  his.  legs, 
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Thia  increased  m  rapidly  that  in  a  \v.<  k  In  «(»iil(i  scarcely 
walk;  the  debility  extendf'<l  t.i  lil«  arrn-^  <  h,  cxaminatinn, 
the  fact  of  the  motor  weakn<  t  iMi^li-.l  ,  there  was,  in 

addition,  extreme  readiness  ut  the  muscles  of  all  foar  extremi- 
ties to  contract  on  percussion,  and  clonus,  more  especially  of 
the  ankle  and  knee,  could  easily  be  provoked.  Beyond  this 
abeolntely  nothing  abnormal  could  be  detected,  and  there  was 
no  rigidity  of  the  muscles.  This  man  completely  recovered  in 
a  few  weeks,  with  rest  and  large  doses  of  chloral  hydrate,  and 
he  has  remained  quite  well  ever  since.  Between  these  two 
extremes,  namely,  those  who  seem  to  remain  for  yean  in  statu 
quo,  and  those  whose  illness  is  completed  in  a  few  weeks,  are 
many  who  run  a  medium  course  of  varying  periods  and  duration, 
ending  in  more  or  less  complete  recovery. 

In  my  experience  the  two  sexes  are  about  equally  subject  to 
this  disorder.  Of  the  last  twenty  uncomplicat^  cases,  twelve 
were  males  and  eight  females.  The  ag^  in  my  cases  have 
ranged  between  twenty  and  forty  years.  I  have  not  been  able 
to  determine  any  cause  for  the  complaint,  either  predisposing  or 
exciting.  In  nno  instance  only,  twu  brothers  were  affected;  in 
none  of  tht*  oth(;rs  was  there  any  special  evidence  of  hereditary 
predisposition  to  thi.s  or  other  nervous  disease.  Some  of  the 
patients  werr  suKjict  to  ex|>o8ure  aii<l  hani  j)liysii'al  \\'.ik.  l>iit 
quite  as  many  had  favourable  sunH>undiiig8  aii<l  were  of 
sedentary  habits.  No  special  association  with  syphili.s  or  (»{her 
rMii^tiiiit iMi,;il  [M-,-nliarity  ct)uld  be  d«'t>  rmiiKil. 

I  ln'  final  j'vulution  of  this  group  of  >\  iiiptiiin-  is  <lilheult  to 
ascertain  in  a  snflieientiv  liircre  nnml«r  <<(  i-:i^'<  t"  •  iiahh-  mr 
tosp'Mk  witfi  c.ifaintx  on  tln'  snlij-i-t.  ()uiiiL'  t.i  tli--  \-:v 
chronic  natuii  ot  tii>  ii  (  .iiiiilaint,  many  jmtients  art>  lo-t  -^i  iit 
of.  At  the  .sanif  fin"  '1  ^"^  which  1  have  had  opportuiuiiiji 
of  observing  for  ^  n  enabled  me  to  formnlate  the 

following  con(  lnsi,.ii<  :  1st.  some  of  th'  j'  itient.*?  complet<dy 
recover;  2nd,(>th«  is  continue  for  many  yeui-j*  without  ap[»arent 
change  ;  and  3r<l,  uth.  is  sl..\\  ly  progress,  the  disease  extimding 
m  «li-f  lil.'itinii  from  below  upwartls.aml  increasing  in  severity. 
On  each  ot  til.  >.'  In a. Is  a  f.w  <l.'tail.s  may  be  given.  At  the 
onset  it  may  !•••  ..I.s.  i\.  1  tli  it  m  the  caswi  composing  these 
three   grouptt    th*»    <«  -    are    appar-ntlv    i'lrnti 
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there    is    nothiiiir    to    ^'ive    uny    iiulicatiuii    lt>r    makiug    a 
prognosis. 

Completo  recovery  inuy  take  place,  sometimes  rapklly,  but 
more  commonly  very  slowly.  The  youug  man  cured  by  rest 
and  chloral,  already  referred  to,  is  an  instance  of  the  former. 
The  girl  already  mentioned,  who  had  l)een  ill  for  three  years, 
is  another  example.  Improvement  takes  place,  as  a  rule, 
more  slowly.  Thus  the  young  lady,  of  whom  I  have  before 
spoken  as  having  been  affected  in  one  leg  only,  began  to 
recover  six  months  after  she  came  under  observation.  Slow 
improvement  continued  for  three  years,  after  which  she 
expressed  herself  as  quite  well.  No  special  treatment  had  been 
emplijyed,  and  the  favourable  termination  has  since  been 
maintained.  Again,  an  omnibus  conductor,  aged  25,  had  the 
ty  picjil  paraplegic  variety  of  the  affection.  Treatment  of  various 
kinds  for  many  months  hud  no  appreciable  results.  For  two 
or  three  years  his  condition  remained  unchanged.  Recently, 
however,  he  presented  himself  perfectly  well,  having  gradually 
improved  during  the  last  six  months,  and  without  treatment 
of  any  kind  except  that  of  rest.  I  could  cite  several  other 
instances  of  the  same  kind.  Not  unfrequently  partial  recovery 
only  takes  place.  In  these  cases  considerable  power  returns, 
but  not  to  the  full  extent  Although  the  motor  activity 
improves,  the  muscular  irritability  to  percussion  does  not 
diminish  in  a  corresponding  ratio,  but  usually  still  remains 
abnormally  exalted. 

The  second  class  is  that  of  persons  who,  while  apparently  in 
exactly  similar  circumstances  as  those  just  considered,  remain 
for  years  without  undergoing  perceptible  change  in  their  con- 
dition. I  have  watched  several  of  these  for  between  five  and 
six  years.  The  weakness  and  muscular  irritability  to  per- 
cussion continue  as  before,  but  there  is  no  tendency  to  the 
development  of  new  complications,  or  even  to  an  increase  of 
the  existing  state.  The  patients  have  for  the  most  part 
abandoned  medical  treatment,  and  have  so  far  become  recon- 
ciled to  their  infirmity  as  to  do  the  best  they  can  under  the 
circumstances.  I  recently  saw  a  man  whose  case  I  carefully 
investigated,  and  minutely  recorded  just  five  years  ago.  He 
stated  that  his  general  health  was  excellent,  and  that  he  was 
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not  oonsoions  of  the  slightest  chun^t;  m  his  oondition  hsTing 
taken  place  since  he  was  first  examined.  On  going  over  mj 
notes,  I  was  unable  to  discover  anything  which  deviated  in 
the  smallest  particular  from  my  former  report. 

The  third  group  of  patients  are  those  who  seem  gradually 
to  get  worse.  The  advance  is,  as  a  rule,  very  slow  in  progress. 
The  morbid  condition  extends  from  one  limb  to  the  other,  till 
at  last  the  entire  body  is  affected.  The  severity  of  the 
symptoms  also  increases,  but  in  my  experience  not  to  any 
great  extent.  It  is  probable,  however,  that  we  lose  sight  of 
the  worst  cases  among  our  hospital  patients,  who  usually 
gravitate  into  the  infirmaries.  I  have  myself  never  seen  a  case 
such  as  has  just  been  described,  afterwards  pass  into  one  of 
typical  spastic  jMiralysis  with  its  characteristic  rigidity  of 
muscle.  I  am  not  prepared  to  afiirm  that  this  does  not  occur. 
I  can  only  assert,  that  I  have  never  seen  it  in  any  of  those 
cases  which  I  have  had  an  opportunity  of  watching  for  five  or 
six  years. 

On  the  subject  of  treatment  I  have  little  to  say.  Best  is 
undoubtedly  an  important  element,  as  exertion  or  fatipue 
increases  the  severity  of  the  symptoms.  Hydrate  of  chloral  in 
large  doses  temporarily  depresses  the  hyper-excitability  of  the 
muscles,  but  wh(>tlier  it  induces  any  ])ermanent  beneficial 
result  I  do  not  know.  In  one  case,  and  the  worst  I  ever  saw, 
the  patient  after  having  been  afHicted  for  three  years  with  this 
illness,  recovered  in  a  fortnight  after  an  attack  of  acute  pleurisy. 
All  the  usual  therapeutic  measures,  massage,  electricity, 
blisters,  actual  cautery,  sctons,  &c.,  have  in  my  ex{X}ri(moe 
been  followed  by  no  appreciable  resulta.  Those  who  have 
recovered  have  done  so  in  the  progress  of  time,  and  I  have 
been  unable  to  give  the  credit  to  any  particular  remedy. 

The  group  of  symptoms  which  I  have  described  is,  bm  has 
been  already  stated,  commonly  met  with  in  every  rank  and 
oondition  of  life.  Its  existence  is  frequently  overlooked,  its 
importance  underrated,  and  its  nature  misunderstood  by  the 
practitioner.  Its  consequences,  however,  very  seriotisly  impair 
the  comfort  and  professional  capacity  of  the  patient  It  is 
therefore  highly  important,  not  only  that  the  morbid  symptoms 
be  recognised  and  studied  with  the  attention  their  gravity 
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merits,  but  that  if  poesible  some  estimate  be  arrived  at  an  to 
their  true  siguiticauee.  liecognising  the  facts,  and  admitting 
the  existence  of  a  malady  in  which  motor  weakness  and 
abnormal  irritability  of  muscle  to  percussion  are  the  character- 
istic and  only  discoverable  features,  we  have  to  enquire  what 
are  the  caoses,  pathology,  prognosis,  and  treatment  of  this 
clinical  condition.  In  attempting  to  solve  these  difficult 
problems,  the  ground  may  at  once  be  cleared  by  the  admission 
that  the  manifestations  of  this  disorder  are  strictly  limited  to 
the  muscles,  and  motor  elements  of  the  nervous  system. 
Every  other  tissue  and  function  of  the  body  appears  to  be 
unaffected.  There  is  no  evidence  that  the  muscular  substance 
itself  is  the  source  of  the  disease,  as  its  structure  and  nutrition 
are  apparently  normal,  and  its  alteration  in  function  is  not  of 
that  nature  which  would  occur  from  primary  changes  in  its 
tissues.  The  seat  of  the  morbid  process  therefore  narrows 
itself  to  the  nervous  apparatus  that  presides  over  muscular 
contractility.  Of  the  morbid  anatomy  we  know  nothing.  In 
seeking  an  explanation  of  the  phenomena  we  are  therefore 
compelled  to  enter  into  the  field  of  speculation,  and  to  utilise 
collateral  physiological  and  pathological  knowledge  in  attempts 
to  throw  light  on  the  subject.  Hence  there  is  ample  scope  for 
exercising  the  imagination  and  ingenuity  of  the  scientific 
pathologist,  and  a  wide  field  for  divergence  of  opinion  and 
argument.  Discussion  will  be  facilitated  by  the  acceptance 
of  certain  elementary  physiological  premises.  Before  the 
audience  I  now  address,  it  is  unnecessary  to  enumerate  these 
in  detail.  I  therefore  confine  myself  to  briefly  formulating 
such  general  propositions  connected  with  the  matter  in  hand, 
as  in  my  judgment  our  present  state  of  knowledge  warrants, 
and  concerning  which  there  is  a  tolerable  consensus  of 
opinion. 

I.  Healthy  muscle  contracts  when  its  fibres  are  subjected  to 
sudden  stretching  (extensile  stimulus).  This  may  be  induced 
by  percussion  on  its  substance,  and  still  more  effectively  by  a 
blow  on  its  tendon,  the  last  constituting  the  so-called  tendon 
phenomenon.  The  mechanical  condition  necessary  for  the 
production  of  the  response  following  percussion,  is  sufficient 
passive  tension  of  the  muscular  fibre. 


298         MU8CULAK  HVPEltTONICJTY    IN    r\i:\l  V-ls 

II.  This  property  is  intimately  associated  uiih  un<l  <•!»  vm 
the  same  laws  as  what  has  been  termed  reflex  unixiilar 
tonicity,  or  that  state  of  slight  constant  tension  which  b  the 
characteristic  of  healthy  living  muscle. 

A.  Both  are  abolished  when  there  is  interruption  at  any 
portion  of  the  reflex  arc  of  which  muscle  is  the  ter- 
minus. 

(a.)  At  the  posterior  spinal  roots  or  sensory  n'-f-v'"*  iw 

in  locomotor  ataxy  or  neuritis. 
(&.)  At  the  ganglion  motor  cells,  as  in  poliomyelitis, 
(c.)  At  the  anterior  spinal  roots  or  motor  nerves,  as  by 

experiment  or  injury  to  nerve. 

B.  Both  are  inermsed  by  causes  which  augment  the  exci- 
tability of  the  same  reflex  mechanism.  The  circum- 
stances under  which  this  takes  place  are — 

(a.)  Idiopathic  excitebility  of  reflex  centres  of  cord. 

1.  Isolated,  as  in  strychnine  poisoning. 

2.  Associated,  as  in  neurasthenia. 

(6.)  Excitebility  of  reflex  centres,  secondary  to 

1.  Direct  influence  from  afferent  and  efferent 
elements. 

(a.)  Afferent   (reflex),  as    from   cutaneoos  or 

visceral  irritetion. 
(h.)  Efferent  (exhaustion),  as  from  fatigue  or 

over-exhaustion. 

2.  Indirect  influence,  as  result  of  severance  from 
pyramidal  tract.  This  is  variously  explained 
by- 

(a.)  Irritetion  of  sclerosed  lateral  columns. 
(b,)  Bemoval  of  cerebral  inhibition, 
(c.)  Unbalanced  cerebellar  action. 
(d.)  Nutritive  change  in  ganglia  due  to  seTor- 
ance  from  trophic  centres  of  cortex. 

III.  The  preceding  considerations  show  that  integrity  of 
the  reflex  arc  is  essential  for  the  maintonanoe  of  muscular 
tonicity,  and  the  response  of  muscle  to  extensile  ftimulas,  or 
percussion.  It  is  probable  that  both  theee  phenomena  have 
the  same  physiological  significance,  and  that  the  one  is  de- 
pendent on,  if  it  is  not  an  identical  process  with,  the  other. 
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Thronghout  this  paper,  in  using  the  terms  muscular  irritability 
or  excitability,  it  is  to  be  understixxl  that  those  expressions 
are  employed  only  in  reference  to  this  tonicity,  or  property  of 
contracting  under  the  stimulus  of  percussion. 

Admitting  the  soundness  of  the  preceding  general  proposi- 
tions, ftasuming  that  increased  response  of  muscle  to  percussion 
or  extensile  stimulus  is  due  to  hypertonicity,  and  that  the 
essential  factor  for  its  production  is  an  exaggerated  excitability 
of  the  ganglion  cells  of  the  cord,  it  has  next  to  be  determined 
more  particularly  under  what  circumstances  the  latter  change 
takes  place.  For  descriptive  purposes  these  may  be  considered 
under  three  heads.  1st,  irritation  arising  primarily  in  the 
ganglion  cells  themselves.  2nd,  their  irritation  duo  to 
changes  in  their  afferent  and  efferent  elements.  And  3rd, 
their  irritation  secondary  to  influences  acting  through  the 
pyramidal  tracts. 

The  spinal  centres  may  be  primarily  rendered  unstable  in 
many  ways.  Strychnine,  alcohol,  and  other  poisons,  for 
example,  may  directly  damage  their  nutrition  and  produce 
temporary  hyper-excitability  of  their  function.  Changes  in 
the  quality  of  the  blood,  such  as  anaBmia,  fevers,  acute  dis- 
orders, &c.,  may  in  a  lesser  degree  be  followed  by  the  same 
results ;  and  it  is  common  in  such  circumstances  to  find 
muscular  weakness,  increased  tendon  phenomena,  and  a 
tendency  to  cramp  and  stiffness  in  the  muscles.  The  same 
irritability  is  present  in  circumstances  in  which  the  general 
system  is  in  a  state  of  subnormal  nutrition,  as  it  seems  to  be  a 
neurological  law  that  nervous  depression  is  associated  with 
instability  of  function,  excessive  motor  display,  and  an  ab- 
normal readiness  to  respond  to  stimulation.  Hence  in  child- 
hood, where  the  nervous  system  is  as  yet  imperfectly  developed, 
the  characteristic  restlessness  and  proneness  to  muscular  de- 
monstration on  the  slightest  provocation.  The  diseases  at 
this  period  of  life  are  also  of  the  same  type,  as  seen  in  chorea, 
tetany,  convulsions,  &c. ;  and  these,  as  is  well  known,  are 
usually  induced  by  debilitating  conditions,  such  as  syphilis, 
rickets,  fright,  and  so  on.  In  the  adult  the  same  holds  goo<l, 
if  to  a  lesser  extent,  and  loss  of  blood,  fatigue,  diarrhoea, 
cholera,   sexual   excess,  excessive  discharges,  and  other  ex- 
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haUBting  maladies,  may  cause  tempomry  cramps,  spasms,  and 
other  evidence  of  muscular  hyper-excitability.  In  chronic 
diseases  such  as  phthisis,  it  is  quite  common  to  find  patients 
in  whom  the  muscles  react  with  abnormal  activity  to  percus- 
sion, and  in  whom  the  tendon  phenomena  are  exagg^erated. 
In  ))atients  convalescent  from  various  diseases  I  have  often 
found  the  same,  which  symptoms  disappeared  when  health 
was  completely  restored.  In  all  of  these  cases  the  grey  matter 
of  the  cord  participtites  in  the  general  debility  and  mal- 
nutrition of  the  tissues  of  the  body,  and  as  a  consequence  it  is 
in  a  state  of  morbid  excitability,  which  manifests  itself  by 
abnormal  muscular  hypertonicity.  The  same  condition  is 
still  further,  and  permanently  developed,  in  those  states  of 
nervous  habit  characterised  as  the  neurotic  diathesis,  in  some 
of  the  varieties  of  which,  such  as  hystrriu,  this  muscular 
peculiarity  often  reaches  a  high  degree. 

In  addition  to  direct  primary  irritation  of  the  reflex  ■!:  s 
themselves,  these  ganglia  may  be  thrown  into  a  state  ><i  uvcr- 
activity  as  a  result  of  morbid  impressions  derived  from  their 
afferent  or  efferent  elements.  The  well-known  experiments  of 
Brown-Sequard  demonstrate  that  injury  to  sensory  nerves  may 
induce  so-called  spinal  epilepsy  :  in  other  words,  a  chronic  state 
of  extreme  hy[)er-excitability  of  the  grey  matter  of  the  oord. 

The  same  has  been  abundantly  proved  to  be  the  result  of 
various  clinical  conditions,  and  may  follow  wounds,  and 
accompanying  cutaneous,  visceral,  joint,  and  other  affections, 
constituting  the  so-called  reflex  hy]>er-cxcitability  of  the  cord. 
Whether  the  stimulutiun  of  the  {H'ripheral  afferent  elements 
induces  central  changes  by  direct  irritation,  by  reflex  circula- 
tory alterations,  by  simple  functional  exhaustion,  or  by  an 
ascending  neuritis,  need  not  now  be  discussed.  The  fact 
remains,  that  irritation  of  sensory  nerves  in  any  part  of  the 
body  may  conduce  to  over-activity  of  the  motor  cells  in  the 
oord  to  which  they  are  attached.  The  permanence  and  degree 
of  the  ))eripheral  stimulus  appears  to  bear  some  relation  to  tlie 
amount  and  distribution  of  the  reflex  effects  produced.  These, 
in  conse<iuence,  may  be  local  or  general.  If  the  excitant 
be  moderate,  the  result,  by  irritation,  is  over-action ;  if 
excessive,  by  exhaustion,  is   abolition  of  function,      fienoe 
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LviK'r-txciuibility  of  motion  on  the  one  hand,  and  paralysis  on 
the  other.  Thus  in  the  same  nervous  mechanism,  and  from 
the  same  canse,  may  arise  both  irritability  and  incapacity  of 
muscular  action,  or  as  it  has  been  called,  a  state  of  **  irritable 
weakness,"  the  two  phenomena  being  essentially  the  same  in 
kind,  only  differing  in  degree.  In  this  way  irritations  origin- 
ating in  the  uterus,  kidneys,  bladder,  prostate,  teeth,  and  other 
Iccalities  may,  according  to  their  permanence  and  severity, 
cause  either  spasm  or  paralysis,  or  both.  In  connection  with 
this  subject  one  point  may  be  noted,  that  a  peripheral  irri- 
tation on  one  side  of  the  body  may  not  only  induce  reflex 
motor  responses  on  the  same  side,  and  on  the  same  segment 
of  the  cord,  but  on  the  other  side  and  in  various  other  regions 
of  the  body.  This  shows  that  the  excitation  induced  by  the 
afferent  stimulus  has  extended  through  the  grey  matter  of  the 
cord  itself,  and  is  therefore  the  result  of  an  active  irritation 
process  propagatetl  from  cell  to  cell.  The  effects  produced 
will  vary  in  intensity  and  distribution  according  to  the 
character  of  the  excitement,  and  the  original  stability  of  the 
central  nerve  elements.  Thus  the  effect  of  a  decayed  tooth 
in  one  man  is  slight  and  local,  in  another  is  severe  and 
general.  In  some  constitutions  a  wound  is  innocuous,  in 
others  it  is  followed  by  tetanus. 

With  regard  to  the  influence  of  the  motor  elements  on  the 
central  reflex  centre,  clinical  evidence  appears  to  show  that 
fatigue,  muscular  exertion,  and  over-work,  lead  to  instability 
of  the  ganglionic  cells.  This  is  notably  instanced  in  the  case 
of  professional  hyperkinesis,  or  so-called  cramp.  Excessive 
physical  labour  has  for  long  been  supposed  to  have  originated 
various  forms  of  spinal  disorder.  Dr.  Weir  Mitchell  and  Dr. 
Donkin  have  recently  advanced  reasons  to  indicate  that  over- 
fatigue is  the  chief  exciting  cause  of  spastic  paralysis,  with  ita 
well-marked  hypertonicity  of  muscle. 

The  preceding  considerations  would  seem  to  indicate,  that 
peripheral  irrittition  or  exhaustion  of  both  afferent  and  efferent 
fibres  may  alike  lead  to  secondary  hyper-activity  of  the 
central  ganglia  with  which  they  are  connected,  although  the 
last  may  have  originally  been  in  a  healthy  condition 

Besides  the  artificial  or  constitntional  rirrumstances  which 
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directly  bring  about  primary  instability  of  the  spinal  nenre 
centres,  and  the  irritation  of  their  ingoing  or  outgoing  paths 
which  produce  the  same  as  a  secondary  conscquonce,  a  like 
jmthological  condition  may  follow  a  totally  different  source  of 
origin,  which  brings  us  to  the  consideration  of  the  third  series 
of  conditions  under  which  hyper-excitability  of  ganglion  cells 
may  be  produced,  namely,  through  the  influence  of  the  pyra- 
midal tract  and  cortex   of  the  brain.    Although  the  reflex 
mechanism   already  described  is  the  essential  factor   in   the 
production  and  maintenance  of  muscular  tonicity,  its  action  is 
presided  over  and  controlled  by  influences  from  above.     In 
health  there  is  a  state  of  equilibrium  between  the  higher  and 
lower  centres  which  permits  the  normal  amount  of  muscular 
tone,  but  if  the  former  are  in  any  way  interfered  with,  the 
latter  become  deranged  in  a  corresponding  manner.    By  means 
of  the  pyramidal  tnict,  the  spinal  centres  are  in  direct  com- 
munication with  certain  areas  in  the  cortex  cerebri.     Experi- 
mental irritation  of  the  liolandic  regions  causes  muscular  spasm, 
showing   that   a   stimulus  applie<l   to   the   cortex   is   by   the 
pynunidal  tract  conveyed  to  the  spinal  ganglia,  and  through 
them  to  the    muscles.     Irritation   by   disease    of  the  same 
regions  produces  the  same  effects,  and  during  the  paroxysms  of 
muscular  convulsion,  which  as  a  consequence  of  the  cortical 
excitement  ensues,    I    have   often    satisfied   myself   that   in 
addition  to  the  spasm,  the  tonicity  of  muscle  was  augmented  as 
evidenced  by  an  increase  of  the  knee-jerk.     In  such  cases  the 
exalted  functional  activity  of  the  lower  ganglia  may  remain, 
even  after  voluntary  motion  has  been  abolished,  owing  to  the 
temporary  exhaustion   which    follows    an    explosion    of   the 
cortical  centres.     When  the  secondary  irritation  of  the  cord 
subsides,  this  symptom  quickly  disappears.     The  same  con- 
dition is  met  with  in  the  so-called  "  late  rigidity  **  following 
certain    brain    lesions.      Irritation    of    any    portion    of   the 
pyramidal  tract  may  in  a  like  manner  induce  tonic  spasm, 
and  if  the  cause  be  chronic  the  effect  may  be  persistent.     The 
excitability  is  directly  conveyed  to  the  ganglion  cells  of  the 
cord,  and  induces  in  them  that  exaltation  of  function  which 
causes  excess  of  muscular  tonicity. 

A    remarknblo    and    seemingly    panidoxioul    fact    is    Utat 
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destruction  of  tho  siiiiu-  n-gions,  namely,  the  motor  cortical 
centres  and  the  pyramidal  tract,  is  gradually  followed,  not 
immediately  but  after  an  interval  of  time,  by  the  same  hyper- 
excitability  of  the  spinal  centres.  This  is  notably  seen  in  the 
late  rigidity  8uccee<ling  brain  lesions  and  in  primary  lateral 
sclerosis.  The  explanation  of  this  phenomenon  will  be  after- 
wanls  discussed  ;  it  is  suflRcient  at  present,  in  connection  with 
this  fact,  to  state  that  the  cells  in  the  cerebral  cortex  are  the 
trophic  centres  of  the  fibres  in  the  pyramidal  tract,  and  that 
when  the  former  are  destroyed  the  latter  in  consequence 
undergo  degeneration  as  far  as  the  ganglia  in  the  cord,  which, 
although  left  structurally  intact,  develop  as  a  result  hyper- 
excitability  of  function. 

To  repeat  and  sum  up,  exaggerated  activity  of  the  ganglionic 
cells  in  the  grey  matter  of  the  cord  which  results  in  hyper- 
tonicity  of  muscle  may  result  from  — Ist,  primary  irritability 
of  tho  cells  themselves  (strychnine,  &c.) ;  2nd,  irritability  of 
the  entire  reflex  arc  in  common  with  the  whole  nervous 
system  (neurasthenia,  &c.) ;  3rd,  irritability  of  cells  secondary 
to  abnormal  state  of  their  afferent  and  efferent  elements 
(injuries  to  sensory  or  motor  nerves,  &c.) ;  4th,  direct  irritation 
of  cortex  cerebri  or  pyramidal  tract  (tumour  of  brain,  early 
stages  of  lateral  sclerosis,  &c.) ;  and  5th,  destruction  of  cortex 
or  pyramidal  tract  (cerebral  softening,  and  late  stages  of 
lateral  sclerosis,  &c).  The  essential  result  from  all  these 
causes  seems  to  be  the  same,  varying  in  intensity  and  dis- 
tribution according  to  the  severity  and  extent  of  the  existing 
irritation  or  destruction.  An  important  distinction  as  to  the 
time  of  production  between  the  two  last  is,  that  in  the  former 
the  effects  are  immediate,  and  within  certain  limits  are  pro- 
portionate to  the  amount  of  irritation  ;  in  the  latter  the  effects 
are  gradually  developed,  and  depend  upon  the  situation  rather 
than  the  severity  of  the  irritation. 

These,  as  far  as  we  know  them,  are  the  chief  phenomena 
concerned  in  the  production  of  hypertonicity  of  muscle.  There 
remain  to  be  enumerated  the  hypotheses  which  have  been 
advanced  to  explain  the  facts.  The  more  important  only  of 
them  will  be  referred  to. 

The  theory  of  the  French  school,  as  especially  represented 
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by  Bouchard,  Charcot,  and  JJrissuud,  maintains  tiutt  the 
symptoms  of  hypertonicity  present  in  spastic  paralysis  are 
due  to  an  irritative  process,  produced  in  the  ganglion  colls  by 
tho  degenerated  contiguous  fibres  of  the  lateral  columns. 
That  this  hypothesis  is  plausible  cannot  be  denied,  and  it  is 
]>robablo  that  it  is  a  factor  in  the  production  of  the  clinical 
symptoms  in  question.  It  is,  however,  as  thus  expressed,  an 
incomplete  explanation,  and  not  the  essential  cause  of  the 
phenomena,  as  hypertonicity  of  muscle  may  exist  in  its  most 
typical  form  and  in  an  extreme  degree  when  no  ^^  ition 

of  nerve  fibres  can  be  demonstrated,  as  in  vari'  iIUmI 

functional  complaints,  such  as  hysteria.  Moreover,  it  miy 
occur  with  such  rapidity,  and  under  such  circumstances,  as  to 
preclude  the  existence  of  gross  structural  alteration  of  tissue, 
as  in  strychnine  poisoning  and  the  hypnotic  state. 

Another  theory,  and  pfrhaps  the  most  popular  one,  assumes 
that  the  increased  excitability  of  the  cord  centres  which  leads 
to  hypertonicity  of  muscle  is  the  result  of  pimple  severance  of 
the  cerebral  from  the  spinal  centres,  by  which  the  controlling 
influence  of  the  former  is  removed  from  the  latter.  By  some 
it  is  supposed  that  the  cortex  cerebri  actively  inhibits  the 
lower  ganglia,  while  others  consider  that  the  actions  of  the 
last  are  only  as  it  were  "  let  go  "  by  the  removal  of  a  higher 
passively  controlling  force.  It  may  be  admitted  that  in  the 
absence  of  brain  influence  the  reflex  excitability  of  the  cord  is 
augmented,  and,  on  the  other  hand,  that  volitional  eff"orts  in  a 
certain  measure  modify  its  manifestations,  but  whether  the 
above  explanations  are  sufficient  to  fully  account  for  these 
facts  is  open  to  doubt  If  the  cerebral  centres,  by  an  aotiTe 
process,  inhibited,  in  the  strict  sense  of  the  term,  the  centres 
concerned  with  muscular  tonicity,  we  should  expect  to  find 
that  when  these  were  irritatcil,  the  muscle  would  relax. 
Irritation  of  the  vagus  directly  controls,  and  if  persisted  in 
arrests,  the  action  of  the  heart ;  hence  it  may  justly  be  called 
an  inhibitory  nerve.  No  such  effect  follows  stimuhttion  of  the 
cerebral  contres ;  on  the  contrary,  as  has  already  been  stated, 
during  excitement  or  explosive  discharge  firom  tiM  molar 
cortex,  as  takes  place  in  those  oases  of  epileptiform  convulsion 
without   imralysis,  which   points  to  irritability  and  not  de- 
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struction  of  nervous  tissue,  the  tonicity  of  muscle  is  not 
diminished,  but  is  actually  increased.  Experimental  stimn- 
lation  of  the  optic  lobes  in  frogs  controlling  reflex  acts  is 
probably  only  another  form  of  peripheral  sensory  irritation, 
and  does  not  prove  the  existence  of  a  special  inhibitory  centre. 
That  mental  efiurt  modifies  the  effects  of  muscular  tonicity  is 
mainly  due  to  the  putting  in  action  of  antagonistic  muscles. 
It  does  not  control  the  organic  reflexes,  but  only  those  in 
which  voluntary  muscles  play  a  part  The  "  let  go  "  theory, 
on  the  other  hand,  does  not  account  for  the  fiact  that  in  sudden 
destructive  lesions  of  the  brain,  or  in  experimental  decapitation, 
hypertonicity  of  muscle  does  not  appear  suddenly,  as  might 
be  expected  on  this  hypothesis,  but  supervenes  gradually  and 
after  a  certain  lapse  of  time  ;  and  although  the  original  lesion 
which  causes  it  may  remain  in  statu  quo  and  even  decrease  in 
energy,  the  muscular  tonicity  nevertheless  continues  slowly  to 
increase.  This  condition,  moreover,  if  developed,  relaxes  during 
sleep  or  chloroform  narcosis  when  cerebral  influences  are 
temporarily  in  abeyance,  a  fact  which  is  also  opposed  to  this 
view.  Again,  if  the  cord  is  cut  across,  the  sudden  "  let  go  "  of 
energy  ought  to  cause  immediate  tension  of  the  muscles,  which 
it  does  not  at  first  (the  contrary,  in  fact,  takes  place),  and  this 
only  occurs  after  a  considerable  interval,  and  in  a  slowly  pro- 
gressive manner.  How  also  on  this  hypothesis  could  the  fact 
be  explained  that,  when  one  side  of  the  body  has  been  affected 
by  a  lesion  on  the  other  side  of  the  brain,  generally  before 
long  the  other  side,  though  to  a  lesser  extent,  shows  signs  of 
augmented  muscular  tonicity  ?  These,  among  other  circum- 
stances, would  serve  to  indicate  that,  for  the  production  of 
hypertonicity  of  muscle,  some  other  agent  is  necessary  than 
the  mere  relea.«»e  of  physiological  action  by  interruption  of 
controlling  influences  from  above.  They  would  seem  to  show 
that,  in  the  causation  of  the  phenomena  in  question,  some  new 
and  morbid  active  process  in  the  cell  elements  is  necessary,  in 
addition  to  the  mere  freeing  of  restrained  natural  impulses. 

A  third  theory,  which  more  or  less  modified  receives  the 
support  of  Hughlings-Jackson,  Bastian,  and  others,  assumes 
that,  when  cerebral  influence  is  suppressed,  the  uncontrolled 
action  of  the  cerebellum  (which  is  believed  to  be  the  excitpr 
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of  tonic  muscular  action)  becomes  predominant,  and  80  pro- 
ducee  the  exaggeration  of  muscular  tonicity.  In  health,  it  is 
supposed  these  two  centres  of  innenratiun  counterbalance 
one  another.  If  the  one  is  enfeebled,  the  other  by  retainin^j^ 
its  natural  vigour  causes  excess  of  action  in  that  direction. 
The  same  arguments  which  can  be  urged  against  the  last,  seem 
to  me  to  tell  equally  against  this  theory.  Is  there  any 
positive  evidence  that  the  cerebellum  plays  any  part  in  the 
production  of  muscular  tonicity?  Electrical  stimulation  of  its 
substance  certainly  is  not  followed  by  any  visible  phenomena. 
How  on  this  hypothesis  can  be  explained  the  fact  that,  in 
complete  division  of  the  cord,  when  all  connection  with  the 
cerebellum  is  severed,  that  hypertonicity  of  muscle  subse- 
quently becomes  developed  ? 

Such  are  the  leading  theories  which  have  been  advanced  to 
explain  the  phenomenon  of  muscular  hypertonicity,  as  well  as 
some  of  the  reasons  to  show,  that  no  one  of  them  by  itself  is 
adequate  to  account  for  its  production.  While  it  is  not  difli- 
cnlt  thus  to  take  a  negative  view  of  this  complicated  position, 
and  to  criticise  existing  doctrines,  it  is  not  so  easy  to  success- 
fully assume  a  constructive  attitude,  and  to  replace  doubtful 
opinions  by  others  more  worthy  of  acceptance.  One  of  tibe 
main  impediments  to  arriving  at  sound  conclusions,  is  the 
conflicting  and  contradictory  statements  regarding  elementary 
physiological  and  pathological  facts.  But  when  the  delicate 
and  complex  conditions  which  surround  the  nervous  system 
are  considered,  it  is  nut  surprising  that  the  results  of  ex|)eri- 
ment  and  disease  should  prove  so  difficult  of  exact  definitiim. 
Reasons  having  been  given  for  not  admitting  the  Inhibition 
and  Cerebellar  theories,  I  am  disposed  to  think  that  the  irritii- 
tion  hypothesis  of  the  French  school,  with  certain  moditica- 
tions,  offers  the  fewest  objections  to  any  yet  advanced,  and 
beet  explains  all  the  facts  so  far  as  we  yet  know  them.  In  the 
production  of  sptistic  paralysis,  it  is  assumed  by  those  holding 
this  view,  that  the  hypcr-excitability  of  the  ganglion  cells  is 
caused  by  the  irritation  of  the  contiguous  sclerotic  fibres  of  the 
lateral  oolomns.  Now  it  has  been  seen  that  mutk'ular  hyper- 
tonicity  occurs  too  late  after  the  central  lesion  to  permit  of 
its  being  explaiueil  by  the  Inhibition  and  Cerebellar  theories  ; 
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on  the  other  hand  it  takes  place  too  soon  to  be  satisfactorily 
accounted   for  by  this  one,  namely  irritation   by  secondary 
sclerotic  prooeaset.     For,  prior  to  demonstrable  degenerative 
change  in  the  lateral  columns  there  are  evidencee  of  motor 
instability,  as  a   few   hours  after  an  apoplexy  exaggerated 
tendon  phenomena  gradually  develop.     It  is  therefore  obvious 
that  some  change  (as  a  result  of  removal  of  cerebral  trophic 
influences)  must  exist  in   the  motor  tract  before   structural 
altemtion  can   be  appreciated.     The  nature  of  this  change, 
whether  vascular,  molecular,  or  dynamic,  we  do  not  know ;  but 
that  it  is  suflScient  to  produce  objective  functional  symptoms 
in  the  shape  of  muscular  hypertonicity  is  certain.     A  plausible 
explanation  of  this  fact  would  be  that  vascular,  or  other  nutri- 
tive  modification   of    the    pyramidal   tract,   was    the   almost 
immediate  consequence  of  the   disorganised  trophic   centres 
above,  and  that  this  change  in  the  circulation  or  molecular 
stability  led  to  irritable  weakness  of  the  adjacent  grey  matter 
of  the  cord.     We  know  that  cortical  destruction  subsequently 
leads  to  positive  degenerative  changes  in  the  lateral  columns ; 
it  is  therefore  not  difficult  to  believe  that,  long  before  this  is 
capable  of  demonstration,  molecular  or  nutritional  alterations 
may  be  produced  by  the  same  cause  in  the  same  parts,  which 
if  not  capable  of  appreciation  by  our  senses  is  sufficient  to 
induce  functional  derangement  of  the  regions  with  which  they 
are  connected.     The  same  eflfects  might  supervene  upon  con- 
ditions other  than  those  of  actual  gross  cortical  or  pyramidal 
disease,  as  when  the  higher  nervous  elements  without  demon- 
strable  anatomical   change  are  functionally  disordered.     In 
such  a  case  the  actions  of  the  parts  below,  which  are  dependent 
for  their  constancy  on  healthy  influences  from  above,  would 
be  deranged.     Thus  from  functional  irritability  or  depression 
of  the  cerebral  cortex  there  might  arise   instability  of  the 
pyramidal  tracts  and  the  motor  apparatus  connected  with  them, 
and,  as  a  consequence,  a  train  of  typical  hypertonic  symptoms. 
Such  excitants  would  be  all  the  more  potent  in    predisposed 
subjects   whose    spinal    ganglion    cells    are   already   in    an 
abnormally   exalted   condition,  and    whose    muscles    readily 
react  to  slight  physical  injuries.     Under  the  same  or  similar 
conditions  it  is  but  a  step  further  to  realise,  that  psychical 
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inflnenoet  might  act  as  exciting  agents  for  the  production  of 
like  results.  Thus,  misdirected  volition,  emotion,  or  imagina- 
tion acting  as  afferent  stimuli  might  be  the  originators  of 
abnormal  motor  phenomena,  even  when  the  nervons  system 
itself  was  in  other  respects  healthy.  Again,  even  normal 
mental  impulses  might  cause  undue  motorial  demonstrations 
if  the  spinal  centres  were  hyper-excitable,  as  is  seen  in 
strychnine  poisoning,  hysteria,  &c.  It  is  therefore  obvious 
that  if  both  these  abnormal  conditions  existed  together — that 
is,  increased  power  of  the  higher  centres  to  receive  and  reflect 
impressions,  and  augmented  capacity  of  the  lower  centres  to 
respond  to  psychical  stimuli — the  effects  would  be  the  more 
violent  in  degree  and  permanent  in  duration,  and  it  serves 
to  explain  the  severity  and  intractability  of  many  functional 
disorders.  This  wouhl  also  account  for  the  fact  that,  under 
these  circumstances,  the  physical  motor  symptoms  are  some- 
times such  as  could  not  voluntarily  be  produce<l  in  health,  as 
instanced  hy  the  phenomena  of  hypnotism  and  hyst^'rical 
mimicry.  It  would  also  offer  an  explanation  of  the  sadden 
onset,  of  the  rapid  and  complete  recovery  which  so  often  takes 
l)lape  in  such  coses. 

Taking  all  these  possibilities  into  consideration,  I  am  inclined 
to  think,  that  the  hyj^r-excitability  of  the  reflex  spinal  centres 
which  is  the  fundamental  clement  in  the  causation  of  hyper- 
tonicity  of  muscle,  from  whatever  cause  it  arises,  is  an  active 
rather  than  a  passive  process;  that  it  is  due  to  a  new  and 
abnormal  irritation,  the  result  of  nutritional  change,  either 
directly  and  primarily  affecting  the  cells  themselves,  or  in- 
duced in  them  indirectly  and  secondarily  by  irritation  of  their 
afferent  or  efferent  elements,  or  by  interruption  from  the 
tmphic  centres  ^ith  which  they  are  jtssociated.  The  whole 
progress  of  the  condition  seems  to  favour  this  view ;  its  com- 
paratively  gradual  onset,  the  fact  of  its  being  favoured  rather 
than  arrested  by  cen^bral  irritation  and  mental  activity,  its 
tendency  to  extend  from  one  side  of  the  body  to  the  other 
when  originally  caused  by  an  unilateral  cerebral  lesion,  its 
aggravation  under  such  circumstances  as  produce  excitability, 
and  its  amelioration  under  opposite  conditions,  all  point  in  the 
winie  direction.    This  irritative  theory  is  substantially  that  of 
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tht'  I'nTK'h  scluKjl ;  but  iusteuJ  ol'  speaking  of  dcgenomtive 
pn*c<  s>«^s  as  tho  cause,  I  would  replace  the  term  by  that  of 
nutritive  alterations,  an  expression  of  wider  scope,  and  better 
adapted  to  account  for  the  yaried  forms  of  the  disease. 

In  connection  with  these  reflections  it  is  a  question  of  the 
greatest  practical  importance  to  know,  whether  repeated  and 
permanent  functional  over-activity  is  capable  of  subsequently 
inducing  demonstrable  structural  changes  in  the  tissues 
affected.  A  priori  reasoning  would  favour  such  an  hyi)othesis, 
although  there  is  not  a  sufficient  series  of  recorded  facts  to 
make  its  demonstration  certain. 

To  sum  up  the  heads  of  this  complicated  enquiry :  it  is 
suggested  that  increased  muscular  tonicity,  from  whatever 
cause  arising,  is  essentially  due  to  abnormal  hyper-excitability 
of  the  motor  ganglion  cells  of  the  anterior  cornua  of  the  cord. 
The  hyper-excitability  may,  for  various  reasons,  be  due  to  idio- 
pathic alterations  of  the  cells  themselves,  or  may  be  induced 
therein  by  influences  emanating  from  the  brain,  the  cord,  or 
the  peripheral  nerves.  These  influences  are  probably  of  an 
irritative  nature,  and  may  therefore  be  considered  as  a  new 
morbid  process.  This  irritation,  when  it  exists  in  the  pyrami- 
dal tract,  may  be  excited  there  either  directly  by  organic 
disease  or  functional  excitement,  or  indirectly  by  changes  in 
its  nutrition  as  a  result  of  severance  from  its  trophic  centres. 
These  changes  in  nutrition  may  be  either  gross  or  dynamic. 
The  gross  changes  usually  follow  gross  disease  of  the  cortical 
centres,  while  the  dynamic  changes  may  either  follow  their 
structural  alterations  or  their  functional  disorder.  Finally, 
this  functional  disorder  of  the  motor  tract  may  have  its  origin 
in  the  activity  of  [)sychical  as  well  as  of  motor  centres.  These 
theoretical  considerations  concerning  the  pathology  of  hyper- 
tonicity  of  muscle  are,  like  other  hypotheses,  open  to  criticism. 
I  admit  them  to  be  somewhat  involved,  but  this  is  scarcely 
to  be  avoided  in  attempting  to  account  for  the  complicated 
circumstances  connected  with  this  group  of  symptoms. 

If  such  doctrinal  speculations  on  the  subject  we  are  dis- 
cussing are  uncertain,  the  practical  difficulties  met  with  in 
actual  clinical  observation  are  none  the  less  perplexing.  As 
their  filatures  are  now  well  r<'"""'>^'  '1,  T  have  passed  over  those 
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forms  of  mnsoular  hypertonicity  assuciated  on  the  one  hand 
with  secondary  changes  from  gross  disease  of  the  nenre  centres, 
and  on  tho  other  with  obvious  functional  disorder.  I  have 
limited  the  practical  question  to  the  uncomplicated  form  of  the 
affection  described  in  the  first  part  of  this  paper.  Now,  I  would 
ask,  what  is  the  anatomical  substratum  of  this  condition  ?  Is 
it  a  so-called  functional  disorder — that  is,  one  unaccompanied 
with  discovorablo  tissue  change — or  is  it  the  result  of  g^ron 
organic  disease ;  and  how  is  this  to  be  determined  during  the 
life  of  the  patient  ?  Where,  and  in  what  manner,  does  the 
affection  originate  ?  Is  it  a  primary  disease  of  the  brain,  cord, 
or  nerves  ?  Wliat  are  its  causes,  by  what  criteria  are  we  to  be 
guided  in  framing  a  prognosis,  and  what  is  the  suitable  treat- 
ment? Although  I  have  seen  many  such  cases  and  have 
followed  the  progress  of  some  of  them  for  years,  I  confess  I  am 
unable  to  give  a  satisfactiiry  reply  to  the  above  enquiries. 

The  classical  morbid  type  which  this  condition  most  nearly 
resembles  is  the  primary  spastic  or  spasmodic  paralysis  of  £rb 
and  Charcot,  which  is  asserted  to  be  caused  by  primary 
sclerosis  of  the  lateral  columns  of  the  cord.  There  are,  how- 
ever, certain  considerations  which  render  it  impossible  for  the 
two  to  bo  considered  as  identical.  The  essential  elements  of 
spasm  and  rigidity  of  muscle  in  the  one  are,  as  we  have  seen, 
not  necessary  features  of  the  other.  It  is  of  such  frequent 
occurrence,  it  so  often  ends  in  recovery,  and  its  coarse  and 
termination  are  sometimes  so  rapid,  and  influenced  by  such 
circumstances,  as  to  render  its  explanation  by  permanent 
organic  degeneration  of  the  pyramidal  tract  impossible.  That 
a  close  resemblance  exists  between  these  two  conditions  cannot 
be  doubted,  and  it  is  probable  that  the  essential  phenomena  of 
both  have  the  same  pathological  significance.  It  may  even  be 
asserted  that  the  one  is  merely  an  initial  form  of  the  other ;  but 
this  is  just  the  point  which  yet  remains  to  be  proved,  and 
which  constitutes  the  real  question  at  issue.  We  find,  however, 
that  the  one  may  exist  independently  of  the  other,  and  may 
therefore  be  said  to  represent  a  separate  clinical  state.  Again, 
it  might  be  maintained  that  the  condition  is  an  incipient  stage 
of  8t)mc  gross  form  of  disease,  such  as  disseminated  sclerosis,  or 
the  secondary  results  of  primary  lesion  elsewhere.    It  can  only 
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be  replied  that,  in  typical  cateB,  no  evidence  can  be  traced  of 
any  such  connection. 

Finally,  to  place  such  cases  under  tho  catefrory  of  Hysterical 
or  Functional,  is  simply  to  shelve  the  diiHculty,  and  brings  us 
no  nearer  the  true  explanation.  For  convenience  of  recognition 
the  clinical  group  of  symptoms  might  bo  named  "  Hf/pertontc 
paresis  or  paralyns."  It  is  not  pretended  that  this  tenu  is  a 
l>erfect  one,  or  that  it  represents  a  true  disease.  It  professes 
only  to  be  a  convenient  symbol  expressive  of  a  g^oup  of 
symptoms,  frequently  met  with  in  practice,  the  causes  of 
which  are  probably  various,  and  of  the  nature  of  which  we  are 
ignorant. 

In  conclusion,  I  trust  that  this  communication  will  serve  the 
purpose  for  which  it  was  undertaken,  namely,  by  indicating 
certain  obscure  problems  of  practical  and  scientific  interest,  to 
elicit  the  opinions  and  experience  of  the  members  of  the 
Neurological  Society.  As  a  guide  to  the  debate,  I  beg  to 
suggest  the  following  propositions  for  special  consideration, 
which  provide  a  wide  and  varied  field  for  discussion  on  the 
subject,  from  every  point  of  view. 

I.  With  regard  to  the  clinical  condition  of  so-called  Hypertonic 
Paralysis. 

Ist.  Is  the  existence  of  the  clinical  type  admitted  ?  If  so, 
what  is  its  anatomicfd  substratum  ?  Where,  and  in  what 
manner,  does  the  afi'ection  originate  ?  Is  the  primary  disturb- 
ance in  the  brain,  cord,  or  nerves  ?  Is  it  due  to  gross  organic 
lesion,  or  the  result  of  so-called  functional  disorder  ? 

2nd.  What  are  its  causes  ? 

3rd.  What  is  its  prognosis  ?  By  what  criteria  are  we  to 
foretell  in  individual  instances  whether  the  afi'ection  will  be 
temporary  and  comparatively  innocuous,  or  whether  it  is 
permanent  and  incurable  ? 

II.  With  regard  to  the  Physiological  and  Pathological  problems 
in  connection  tcith  muscular  hypertonicity. 

Ist  What  hypothesis  best  accounts  for  hypertonicity  of 
muscle? 

2nd.  Admitting  that  visible  organic  degeneration  of  the 
lateral  columns  is  frequently  associated  with  the  production  of 
hypertonicity  of  muscle,  is  this  an  essential  element  for  its 
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production  ?  May  a  like  condition  result  from  undemonstrabie 
nutritive  modifications  in  the  same  regions  or  in  the  psychical 
or  motor  centres. 

3rd.  May  a  primarily  so-called  functional  disorder,  con- 
sisting of  definite  symptoms  without  appreciable  tissue  change 
in  the  nervous  system,  eventually  lead  to  demonstrable 
structural  degeneration  ? 


DISCUSSION. 


Dr.  Huobunos-Jacksox. 

I  feel  grateful  to  Dr.  Hughes  Bennett  fur  bringing  t<^ther  ao 
many  varied  facta  in  so  methodical  a  way.  I  wish  first  to  remark 
on  a  common  use  of  the  term  fanctional — not  on  that  use  of  it  by 
Dr.  Bennett  only,  but  on  its  use  by  mr«t  physicians.  It  is  some- 
times used  as  if  there  could  be  nervous  symptoms,  liiorbid  mani- 
festations, without  abnormal  changes  in  the  nervous  sjrstem.  As 
Dr.  Allchin  has  ably  aud  vigorously  contended  in  the  second  volume 
of  the  '  Westminster  Uospital  Reports,'  thb  use,  or  rather  misuse, 
of  the  term  is  to  bo  deprecated.  Some  cases  called  functional  axe, 
I  think,  cases  of  deliberate  imposture :  for  example,  cases  of  boys 
or  adults  who  do  not  talk  at  all,  but  eat  and  swallow  well,  who 
can  write,  and  who  are  suddenly  or  rapidly  "  cured  "  by  impotent 
treatment.  There  are  no  "  abnormal  changes "  in  these  cases, 
which  I  believe,  as  I  said,  in  efiect,  to  be  neither  of  pathological 
origin  nor  hysterical,  but  to  be  nothing  at  all.  I  l^elieve,  too,  that 
many  cases  called  hysterical  are  oases  of  mere  pretence.  The 
word  functional  is  sometimes  otherwise  used;  it  is  used  for  cases 
in  w^hich  morbid  changes  in  the  nervous  system,  or  some  part  of  it, 
are  supposed  to  be  very  slight.  If  a  patient  has  hemiplegia  for  a 
few  hours  only,  his  case  may  be  called  functional.  For  my  part,  I 
should  have  no  doubt  whatever  that  there  was  a  slight  lesion, 
whether  it  might  be  discoverable  (if  wo  had  subsequently  a  post- 
mortem examination)  or  not. 

I  have  long  urged  that  the  term  functional  should  be  used  as  the 
adjective  of  the  word  function.  (I  remark,  parenthetioally,  that 
such  expressions  as  that "  consciousness  is  a  frntetiom  of  the  brain,"  or 
of  any  part  of  it,  are  illegitimate.  Consdouaness  atltmdt  fonotioning 
of  the  brain,  or  of  some  parts  of  it)    Fttuoticm  is  a  physiologioai 
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tenn :  it  deala  with  the  "  storiug-up  "  of  nutritive  material»  having 
potential  energy,  with  nervous  discharges  (or  liberations  of  energy 
by  nerve-oells) ;  it  haa  to  do  with  the  rates  of  thoee  liberations,  with 
the  resistances  encountered,  and  with  the  different  degrees  of  those 
resistances.  Abnormalities  of  function  are  of  two  kinds,  minus  and 
plus.  There  are  degrees  from  defect  to  loss  of  function.  After  an 
epileptiform  seizure  beginning  in  one  foot,  there  may  be  paralysis 
of  the  leg ;  in  this  case  there  is  loss  or  defect  of  function  of  some 
fibres  of  the  pyramidal  tract — exhaustion  of  them  consequent  on 
the  prior  excessive  discharge  beginning  in  some  part  of  the  mid- 
cortex.  In  cases  of  hemiplegia  from  breaking-up  of  the  internal 
capsule  by  clot  or  softening,  there  is  destruction  of  fibres  and  also, 
of  course,  loss  of  function.  There  is  an  opposite  or  plus  kind  of 
functional  change — a  departure  from  normal  function  by  excess ; 
this  also  implies  alterution  of  nervous  elements.  For  example, 
there  is  in  epileptiform  seizures  what  I  call  a  "discharging 
lesion,"  or  "  physiological  fulminate,"  or,  to  use  Horsley's  term,  an 
"  epilept(^nous  focus " ;  in  these  cases,  cells  of  a  part  of  the 
patient's  mid-cortex  have,  by  some  pathological  process,  attained 
unduly  high  instability,  issuing  in  occasional  sudden,  excessive, 
&c.,  discharge.  We  ought,  I  think,  to  endeavour  to  distingubh 
most  carefully  abnormal  functional — that  is,  abnormal  physio- 
logical— changes  from  the  pathological  processes  leading  to  them. 
A  *'  discharging  lesion  "  is  an  hyper-physiological  condition ;  the 
pathological  process,  disorder  of  nutrition,  which  produces  it,  is  a 
thing  for  separate  consideration.  This  I  have  long  urged,  and  I 
now  urge  it  again,  because  I  have  been  said  to  put  forward  the 
**  theory  of  discharges  "  as  the  pathology  of  epilepsy  ;  the  real  fact 
is,  that  I  have  urged  that  the  functional,  or  abnormal  physiological, 
change  is  produced  by  some  pathological  process.  AYhen  a  cortical 
tumour  is  said  to  be  the  "  cause  "  of  epileptiform  seizures,  we  must 
bear  in  mind  that  the  direct  cause  of  the  fits  is  really  the  hyper- 
physiological  condition  which  I  call  a  "  discharging  lesion  " ;  this 
is  produced  by  the  tumour  in  its  general  character  as  a  "  foreign 
body  " ;  probably  the  tnmour  induces  a  local  encephalitis  whereby 
some  cells  are  destroyed  and  others  are  rendered  highly  over- 
unstable.  In  the  case  of  hemiplegia,  when  the  internal  capsule  or 
part  of  it  is  destroyed,  the  distinction  between  loss  of  function 
and  pathological  process  may  seem  to  be,  but  is  not  really, 
frivolous.  Putting  the  case  otherwise  :  the  hemiplegia  spoken  of 
is  not,  properly  speaking,  a  symptom  of  clot,  softening  or  tumour, 
but  Lb  a  symptom  of  destruction  of  fibres  of  the  internal  capsule 
however  produced ;  hemiplegia  may  be  a  temporary  result  of  mere 
exhaustion  of  those  fibres,  temporary  loss  of  their  fumfi  •>  >v  a 
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prior  exoeflsive  discharge  (vide  infra).  In  the  iame  way  an  epi- 
leptiform seizure  is  not  a  symptom  of  cortical  tumour,  or  of 
changes  in  the  cortex,  prodnoed  by  emboliHm,  &c.,  but  of  a 
"discharging  lesion,"  however  produced. 

For  the  saJce  of  completeness  I  remark,  that  a  knowledge  of  the 
anatomy  of  oases  of  nervous  disease  is  a  knowledge  of  the  parts 
of  the  body  which  the  nervous  arrangements  in  abnormal  function, 
minus  or  plus,  represent,  and  of  the  ways  in  which  they  represent 
those  parts.  Anatomy  should  not  be  confounded  with  morphology. 
Ik>foru  the  researches  of  Hitzig  and  Ferrier  the  anatomy  of  the 
couvolutionM  of  the  Rolandic  region  was,  according  to  the  opinion 
of  nearly  all  physicians  and  physiologists,  unknown ;  we  bad  only 
morphological  knowledge  of  them.  The  clinical  problem  in  any 
case  of  nervous  disease  is  one  in  Anatomy,  in  Physiology,  and  in 
Pathology.  I  do  not  mean  simply,  what  is  obvious,  that  we 
require  anatomical  and  physiological  knowledge  in  order  to 
properly  analyse  cases  of  patients.  I  mean,  to  take  an  example, 
that  to  discover  the  seat  of  the  lesion  productive  of  fits  beginning 
ill  the  right  thumb  is  itself  an  anatomical  affair ;  that  questions 
about  the  spasm,  as  to  its  rapidity  of  onset  and  the  speed  of  its 
spreading,  being  indicative  of  central  functional  abnormality 
(excess  of  function),  are  questions  in  physiology — abnormal 
physiology,  if  that  term  Ih)  preferred — and  that  facts  or  hypotheses 
bearing  on  the  abnormal  nutritive  process  by  which  the  functional 
lesion  is  produced  are  alone  questions  in  pathology.  I  hope  the 
foregoing  will  not  be  taken  as  too  much  of  a  digression ;  it  is 
desirable  that  the  term  functional  should  be  used  with  exactness, 
and  that  functional  (physiological)  changes  should  be  distinguished 
from  the  pathological  changes  producing  them.  I  now  come  close 
to  the  subject  of  Dr.  Bennett's  paper,  taking,  however,  f<Mr  the 
present  but  a  single  symptom — increase  of  the  knee-jerks. 

One  opinion  is  that  the  increase  of  knee-jerks,  say  in  an  ordinary 
oaae  of  hemiplegia,  is  the  direct  result  of  some  kind  of  pathological 
process;  thus  it  is  supposed  by  very  many  physicians  that  the 
prooesa  of  *' descending  wasting**  which  destroys  fibres  in  the 
pyramidal  tract,  when  it  reachee  the  anterior  horns  produces  in 
tiioir  colls  the  exactly  opposite  physiological  condition,  that  of 
exaltation  of  function.  Against  this  view  is  the  fai't  thit,  in  some 
cases  of  hemiplegia,  there  is  an  even,  slight  wasting  of  the  masoles 
of  the  {mralysod  limi«,  evidence  that  the  **desoending  prooiiM** 
can  load  to  atrophy  and  oonscquent  lo>s  of  function  of  a  few  oeUs 
of  the  anterior  horns,  lliis  renders  it  unlikely  that  the  same 
proceat  produces  alao  the  opirasite  eflbot ;  yet  it  may  be  reaaonably 
oon tended  that  nnall  celb  are  destroy e«l  when  the  large  com  are 
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rBudured  more  excitable.  I  have  put  forward  the  •peoal*tiont  that 
the  anterior  horns  in  the  caaoa  mentioned  are  in  exalted  activity 
from  loss  c^  control — that  tiiis  exaltation  is  not  oanaed  by  any 
direct  pathol<^;ioal  process. 

The  preceding  remarks  on  plu$  functional  changes  I  illusteated 
by  "discharging  lesions  "  directly  produced  by  pathological  changes. 
But  I  now  mention  that  there  is  another  kind  of  plus  functional 
change — a  much  slighter  one — which  is  not  produced  by  direct  patho- 
logical processes.  Increased  rate  of  cardiac  action  after  section  of  the 
vagttH  is  a  commonplace  example ;  but  the  same  principle,  increased 
activity  from  loss  of  control,  otherwise  of  inhibition,  is  displayed 
in  very  many  different  cases  of  nervous  disefMe,  as  from  fibrillar 
ow  '  '.s  in  some  cases  of  progressive  mnscular  atrophy  to 
p<^  lie  mania.     The  slight  hyper-physiological  states  from 

K«8  of  control  ought  to  be  very  carefully  distinguished  from  those 
vastly  greater  hyper-physiolc^cal  states  called  "discharging 
lesions."  Increase  of  the  knee-jerks  in  cases  of  hemiplegia  is,  for 
me,  simply  an  hyper-physiological  condition  ;  although  this,  of 
course,  involves  (although  it  is  not  caused  by,  or  is  not  primarily 
the  result  of)  increased  nutritive  changes.  Being  "cut  off"  from 
the  higher  (cerebral)  centres,  the  anterior  horns  in  question  are 
"  let  go  "  :  they  gain  autonomy.  The  pathological  process  is  that 
which  cuts  their  connection  with  the  middle  motor  centres  ("  motor 
regi'  n ") ;  is  that  which  destroys  fibres  of  the  internal  capsule. 
I  have  suggested,  too,  another  factor;  that  by  the  taking  off  of 
cerebral  influence  from  the  anterior  horns,  the  cerebellar  influence 
on  them  is  no  longer  antagonised.  I  shall  say  nothing  for  the 
present  of  this  hypothesis. 

The  objections  to  the  hypothesis  stated  are  obvious.  Although 
increase  of  the  knee-jerk  is  sometimes  found  directly  after  the 
lesion  of  the  internal  capsule,  it  mostly,  so  to  speak,  "  waits  for  " 
the  "descending  wasting."  We  have,  however,  to  study  more 
widely.  Besides  cases  of  hemiplegia  and  any  other  cases  in  which 
there  is  lateral  sclerosis,  we  have  to  note  conditions  of  the  knee- 
jerk  after  epileptiform  seizures.  I  have  published^  the  case  of  a 
patient  who  had  exaggerated  knee-jerks  and  fout-clouus  of  the 
left  leg,  which  limb  was  temporarily  paralysed  after  an  epilepti- 
form seizure  banning  in  the  left  foot,  and  which  affected  the  left 
leg  and  but  little  more.'  In  this  case  it  is  perfectly  certain  that 
during  the  paroxysm  there  was  an  excessive  functional  condition 
from  the   part  of  the  mid-cortex  discharging  to  the  particular 

'  "  Med.  Times  and  Oaiette,"  Feb.  12th,  1881. 

'  Are  there  altered  tendoo  reaetions  after  hyaterical  or  so-oalled  **  fonclional," 
fiu? 
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miuoles  oonval«ed;  it  scoins  reasonable  to  infer  thai  the  looal 
paralysis  after  the  fit  signified  exhaustion  of  corresponding  fibres 
of  the  pyramidal  tract — a  negative,  or,  as  we  said,  a  sminm, 
functional  lesion,  equivalent  for  the  time  being  to  the  desimotion  of 
the  fibres.  If  so,  a  state  of  things  was  rapidly  produced  which  is 
slowly  produced  by  "descending  wasting"  in  ordinary  cases  of 
hemiplegia.  Both  kinds  of  cases  have  to  be  taken  into  account 
]>y  any  hypothesis  concerning  increase  of  the  jerks.  But  how  are 
tho  two  to  be  reconciled  on  the  hypothesis  of  **  loss  of  control "  ? 
(towers  has  suggested,  that  dose  upon  the  anterior  horns  are  small 
inhibitory  centres,  and  that  these  arc  destroyed  by  the  "  descending 
wasting,"  whilst  the  anterior  horns  themselves  (** muscle  centres") 
are  uniuvaded  by  tho  pathological  process.  We  may  explain  the 
increase  of  the  knee-jerks  in  cases  of  post-epiloptifurm  }>aralysi8  of 
the  leg  by  tho  supposition,  that  the  small  inhibitory  centres  are 
alone  exhausted,  tho  muscle  centres  not  being  exhausted.  It  is  a 
question  of  the  Beverity  of  the  prior  fit.  For  after  some  epileptic 
fits*  the  knee-jerks  are  lost  for  a  very  short  time.  Beevor,  who 
has  carefully  nutud  the  condition  of  tho  knee-jerks  after  epileptic 
fits,  in  many  cases  has  found  exaltation,  but  in  some  loss,  of  the 
knee-jerks.  In  cases  of  post-epileptic  loss  of  the  knee-jerks,  the 
presumption  is  that  there  is  deeper  exhaustion,  not  only  of  Gowera* 
small  inhibitory  centres,  but  of  the  "  muscle  centres  "  also. 

I  by  no  moans  think  that  the  h^-potheids,  so  far  as  it  is  stated 
provisionally,  accounts  for  all  the  facts.  I  have  reported  a  case  of 
loss  of  both  kneo-jorks  in  a  case  of  hemipl^ia,  in  which  case  Dr. 
James  Anderson  discovered  no  coarse  or  microscopical  lesion  in 
the  lumbar  enlargement.  Dr.  Stephen  Ma  kenzie  has  recorded  a 
case  of  hemiplegia  with  loss  of  Ixith  knee-jerks,  and  has  stated  an 
interesting  hypothesis  bearing  on  tho  interpretation  of  such  oaaea. 
I  now  approach  tho  general  subject  under  discussion  from  another 
Htan(li>oint,  and  shall  consider  the  i>ossibility  of  cerebellar  in- 
fluence being  a  factor  in  causing  tho  super-positive  cfiects,  increase 
of  tendon-ieactions  and  rigidity. 

Rhythmical  tremor  and  rigidity  are  degrees  of  one  thing.  I  have 
submitted  the  hypothesis,  tliat  in  jmialysis  agitans  there  is 
wasting  of  cells  of  the  middle  motor  centres  (so-called  "  motor 
region"  of  the  cortex),  in  order  from  smallest  towards  largest 
cells.  Such  a  process,  a  negative  one,  can  oauoe  only  the  negative 
symptom  paralysis.  But  being  at  the  same  time  a  loss  of  control 
over  anterior  horns,  there  is,  when  but  a  few  cells  are  waited, 
slight  over-activity  <>r  HTitirii>r  hornft;  there  is  rhythmical  movo- 

-   Vt  loipiiui,  Uowt-n  and  iieevor. 
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ment  (spinal  chorea).  When  more  cells  of  the  middle  motor  centres 
are  destroyed  there  is  mor«  paralysis ;  the  anterior  horns  being 
still  less  controlled,  there  results  nltimately  rigidity  of  the  parts 
previonsly  tremulous.  It  has  been  said  that  the  bead  and  neck 
escape  tremor ;  ibis  is  perfectly  true  in  a  superficial  sense.  But 
these  and  other  parts  escape  tremor  as  the  proverbial  fish  escaped 
the  frying-pan  :  they  escape  tremor  by  passing  straightway  into 
what  is  a  higher  degree  of  tremor,  rigidity.  I  have  suggested 
tliat  the  cerebellum  is  partly  concerned  in  producing  the  tremor 
and  rigidity  of  paralysis  agitans,  and  also  the  rigidity  in  ordinary 
hemipl^ia.  On  taking  off  of  inhibition  from  the  anterior  horns 
the  cerebellar  influence  on  those  horns  is  supposed  to  be  no 
longer  antagonised,  and  by  this  influence  the  tremor  and  rigidity 
are  partly  accounted  for.  I  submit  that  the  cerebrum  represents 
all  parts  of  the  body,  and  that  the  cerebellum  also  reprei<ent8  all 
partti  of  the  body,  liut  the  two  representations  are  in  inverse 
order ;  putting  it  roughly  and  neglecting  some  parts,  the  cerebral 
order  is,  arm,  leg,  trunk.  This  is  admitted  when  we  say  that  the 
"  brain  is  the  organ  of  volition,"  for  the  order  stated  i$  the  order 
of  parts  as  they  are  most  often  used  voluntarily.  The  cerebellar 
onler  of  representation  is  the  opposite — trunk,  leg,  arm.  This  is 
admitted  by  those  who  say  that  the  cerebellum  is  the  organ 
**  co-onlinating  locomotor  movements,"  for  that  expression  only 
means  an  organ  where  muscles  of  all  parts  of  the  body  are 
represented  in  certain  complex  ways.  The  order  of  parts  getting 
into  play  in  locomotion,  from  walking  to  swift  tunning,  is,  trunk, 
leg,  arm.  Paralybis  agitans  is  certainly  a  morbid  motor  affection 
in  cerebral  order;  an  advanced  case  is  double  hemiplegia  with 
rigidity.  And  we  note  that  those  parts  suffer  tremor  before 
rigidity  which  are  most  under  cerebral  and  least  under  cerebellar 
influence  (fingers,  hand,  arm) ;  and  that  those  parts  (neck  and 
back),  which  are  least  under  cerebral  and  most  under  cerebellar 
influence,  pass  into  rigidity  without  a  prior  stage  of  tremor. 
That  both  the  cerebrum  and  cerebellum  are  engaged  in  any 
operation  will,  I  suppose,  not  be  doubted.  In  manipulating,  the 
cerebrum  will  be  only  chiefly  engaged ;  in  walking,  the  cerebellum 
will  be  only  chiefly  engaged.  There  is  co-operation  of  amicable 
antagonism  between  two  large  divisions  of  the  nervous  system 
representing  the  body  inversely.  I  wish  now  to  speak  of  Cerebral 
and  Cerebellar  Inverses  from  disease.  Hemiplegia  is  the  inverse 
of  cerebellar  paralysis ;  in  the  former  the  order  is  arm,  leg,  trunk, 
in  the  latter,  trunk,  leg,  arm.  The  attitude  (emproethotonic)  of 
an  advanced  stage  of  paralysis  agitans  is  the  inverse  of  the 
attitude,  npi«tliot..nic,  in  the  paralysis  and  rigidity  of  some  cases 
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of  tumour  of  the  middle  lube  of  the  cerebellum.  The  oommooest 
variety  of  epileptiform  Beizuree,  one  beginning  in  the  hand,  w  the 
iu  verse  of  certain  tetunus-like  soiznreg  in  nome  oaaea  of  tnnuror  of 
the  middle  lobe  of  the  cerebellum.'  I  think,  too,  that  we  hare 
iuveraes  on  the  lowest  level.  The  pons,  medulla  oblongata,  mmI 
spinal  cord  (together  one  evolutionary  system)  are  oerebro- 
oerebellar ;  some  lowest  oentren  for  arms  on  this  level  will  be 
mottt  under  cerebral  influence,  and  others  for  trunk,  most  under 
cerebellar  influence.  There  is  a  progressive  muscular  atrophy 
(I  have  called  it  bilateral)  which  afiects  the  trunk  and  the  upper 
parts  of  the  limbs  most,  never,  in  my  experience,  reaching  the 
hands.  It  is  bilateral  in  fact,  corresponding  muscles  on  both 
sides  being  affected  at  the  same  time ;  it  is,  so  to  speak,  bilateral 
"in  intention,"  the  muHcles  which  act  together,  or  in  neeo— aty 
alternation,  being  those  sufiering  first  and  most.  This  kind  of 
muscular  atrophy  is,  however,  said  to  be,  or  to  bo  often  myopathic 
At  any  rate,  it  in  roughly  the  complementary  inverse  of  the  ordi- 
nary l>uchenne-Aran  type  of  progressive  muKcnlar  atrophy,  which 
meetly  begins  in  one  hand,  begins  unilttterally,  and  which  aflfects 
first  and  most  parte  which  are  unilateral  in  most  of  their  activities. 
I  do  not  mean  that  the  hypothesis  of  loss  of  control  and  of 
unantagonised  cerebellar  influence  has  not  many  facts  against  it. 
I  bear  well  in  mind  that,  on  section  of  tiie  cord  in  animals,  thens 
is  increa^ed  reflex  action  of  parts  below  the  section.  But  I  hope 
the  suggestions  I  have  made  are  worth  taking  into  account.  I 
admit  great  difiiculties,  and  come  to  no  conclusion,  or  only  to  tho 
provisional  conclusion  which  is  called  hypothetds.  I  winh  to 
draw  particular  attention  to  some  cases  recorded  by  Bastian.  He 
has  found  that  in  some  cases  with  incomplete  transverse  lesions  of 
the  cord  there  has  been  exaltation  of  the  knee-jerks,  and  that  in 
the  same  cases  upon  tho  lesions  becoming  completely  tranaverse 
there  was  lues  of  the  knee-jerks.  Again  in  some  oases  of  eompItU 
transverse  lesion  of  the  lower  cervical  oord  from  fracture  dialo- 
oatiou  there  is  k»s  of  the  knee-jerks.  "Shock"  cannot  be 
invoked  to  explain  this  loss,  in  cases  where  the  patient  has 
lived  several  months  after  the  accident,  without  a  trace  of  jerk 
being  obtainable. 

Dr.  Buzzard. 

There  can  be  no  doubt,  I  think,  about  the  existence  of  the 
clinical  type  which  Dr.  Bennett  has  described  with  so  much  graphic 
power  in  his  highly  interesting  and  instructive  paper.    Cana  of  the 

'  I  h»To  (niggostcd  that  onlinM7  aurgioiU  tctsaos  fe  owfaig  to  moriiid  oiiai^ep  of 
the  cftvhollnm ;  prr^hly  of  the  pons  F«t«m<ff  and  ei«d  toa 
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•ori  which  he  has  pictured  are  indeed  very  nomerons.  It  is  doabt- 
leai  true  that  the  majority  of  them  have  been  roughly  classed — 
many  rightly,  some  wrongly — along  with  others  of  a  somewhat 
different  kind,  as  examples  of  functional  or  hysterical  paraftlcgia, 
and  I  have  long  been  disposed  to  think  that  some  of  them  would 
be  best  explained  by  the  supposition,  that  an  incipient  sclerosis  of 
the  lateral  coluinnti  stopped  uhort  and  was  recovered  from  in  an 
early  nUi^e.  For  my  own  part,  I  would  still  prefer  to  wait  till 
something  more  is  learned  of  their  pathology  before  a(>plying  to 
them  the  proposed  title  "  hypertonic  paresis  or  paralysis,"  a  desig- 
nation which,  whilst  in  my  opinion  it  does  not  quite  accurately 
describe  the  condition,  might  possibly  cause  these  cases  to  be  con- 
founded with  Thomsen's  dioease,  with  which  I  need  scarcely  say 
they  have  nothing  in  common. 

Certain  general  propositions  of  a  physiological  nature  are 
formulated  by  Dr.  Bennett,  and  these  we  are  invited  to  accept 
before  entering  upon  the  discussion  of  the  matter  more  particularly. 
Unfortunately  for  me,  I  find  mybclf  unable  to  accept  even  the  first 
of  these  propositions.     My  difficulty  is  this. 

**  Healthy  muscle,"  Dr.  Bennett  remarks  in  his  first  proposition, 
**  contracts  when  its  fibres  are  subjected  to  sudden  stretching 
(extensile  stimulus).  This  may  be  induced  by  percussion  on  its 
substance,  and  still  more  effectively  by  a  blow  on  its  tendon,  the 
last  constituting  the  so-called  tendon-phenomenon.  The  mechanical 
condition  neoest>ary  for  the  production  of  the  response  following 
percussion  is  sufficient  pas.sive  tension  of  the  muscular  fibre. 

**  This  property,"  he  goes  on  to  say  in  the  second  proposition,  "  is 
intimately  associated  with  and  obeys  the  same  laws  as  what  has 
been  termed  reflex  muscular  tonicity,  or  that  state  of  slight 
constant  tension  which  is  the  characteristic  of  healthy  living 
muscle.  Both  are  abolished  when  there  is  interruption  at  any 
portion  of  the  reflex  arc  of  which  muscle  i:i  the  terminus." 

Now  if  these  propositions  were  correct  it  would  necessarily  follow 
that,  whenever  direct  percussion  upon  a  muscle  produced  contrac- 
tion, the  tendon-phenomenon  belonging  to  that  muscle  would  bo 
preserved,  because  the  sudden  stretching  of  a  muscle  by  percussion 
of  its  substance  is  still  more  efifectively  brought  about  by  a  blow 
on  its  tendon.  Unless  I  have  failed  as  to  meaning  of  the  words 
employed,  this  is  what  the  author  intends  to  affirm.  But,  as  a 
matter  of  fact,  what  is  the  case  ?  Whilst  there  is  no  doubt  that,  as 
a  general  rule,  the  association  of  events  described  is  observed — that 
when  you  percuss  the  plump  of  the  vastus  intemus  muscle  and 
find  a  good  contraction  you  expect  also  to  find  the  knee-phenomenon 
produced  by  tapping  the  ligamentnm  patella — ^yet  exceptions  to 
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this  mlo  of  the  most  striking  oliaraoter  occur,  so  striking  and 
significant  as,  in  my  opinion,  to  throw  strong  donbt  up<in  the 
correctness  of  tho  opinion,  that  the  tendon -phenomenon  and  the 
mnscnlar'peronsKion  i>henomenon  arc  of  the  same  nature.  In  tabes, 
for  example,  where  the  tendon-phenomenon  is  entirely  abolished, 
percussion  on  the  vastus  intemus  itself  invariably  producea 
contraction  of  the  muscle,  which  is  very  often,  as  I  pointed  out 
many  years  ago,  more  strongly  marked  than  in  health.  If  the 
muscular  "  touus  "  is  sufficient  to  allow  of  a  vivid  response  of  the 
muscle  to  the  sudden  Ktretohing  of  its  fibres  produced  by  percuMsion 
of  its  substance,  how  is  it  that  it  does  not  suffice  to  poinit  of 
contraction  when  tho  sudden  stretching  is  produced  by  a  means 
which  is  said  to  be  more  effective  than  percussion  ? 

On  tho  other  hand,  in  many  cases  of  muscular  atrophy  associated 
with  bilateral  sclerosis,  whiUt  the  tendon-phenomenon  is  enor- 
mously exalted,  response  to  percussion  of  the  muscular  snfastanoe 
itself  may  be  almost  nil. 

Again,  I  showed  l>eforo  this  Society  in  January  last  a  case  of 
the  so-called  Thom^e^'s  disease— an  affection  characterised  more 
than  other  by  an  exaggerated  tendency  of  the  muscle  to  strong 
and  enduring  contraction  in  response  to  any  stimulus.  The 
patvllar-tcndon  phenomenon  was  absent,  instead  of  being,  as  it 
should  have  been  (were  the  author's  proposition  correct),  gprefttly 
heightened. 

It  may  reasonably  be  urged,  however,  that  the  proposition  is 
intended  only  to  apply  to  healthy  muscle,  and  that  I  have  no  right 
to  criticise  it  when  the  question  of  the  muscle  of  an  unhealthy 
person  is  under  consideration.  Now  we  have  certain  tests  by 
which  healthfulnesB  of  muscular  structure  may  be  presumably 
ascertained,  and  yet  wo  find  that,  even  in  a  case  where  these  testa 
have  boon  satisfactorily  applied,  the  views  formulated  in  the 
proposition  are  distinctly  contradicted.  Here  is  an  example :  In 
a  case  of  tabes  the  knee-phenomenon  was  absent  in  one  log,  but 
preserved  in  the  other.  The  voluntary  power,  as  aaoertained  by 
resistance  to  passive  movements,  as  well  as  by  the  patient's  own 
description  of  the  facility  of  active  motion,  appeared  to  be  equally 
good  in  tho  two  limbs.  A  blow  upon  the  vastus  intemus  of  either 
limb  caused  an  equal  and,  to  the  eye,  precisely  mmilar  contraction 
in  each,  and  so  did  tho  a|>plication  of  induced  currents,  whilst  on 
either  side  tho  response  to  the  closure  of  a  voltaic  current  was 
preciHcly  similar,  and  of  ab-iolutely  normal  character.  Is  it  likely, 
1  would  ask,  that  the  knee- phenomenon  is  a  mere  qnealion  of 
contraction  following  the  sudden  stretching  of  a  muscle  which  is 
in  a  state  of  the  requisite  muscular  tonicity  when  we  find,  as  in 
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this  cMe,  its  absence  in  one  limb,  and  its  presence  in  the  other, 
aaaooiated  with  «  state  of  muscular  fibre  which  all  our  tests — 
voluntary  action,  percussion,  state  of  nutrition,  electrical  reaction — 
show  to  be  in  a  similar  and  normal  state  in  each  limb  ? 

In  cases  of  lateral  amyotrophic  sclerosis  we  may  not  un- 
frequently  find  the  wasted  and  degenerated  muscles  hanging 
flabbily  from  the  thighs,  and  associated  with  this  a  highly  exag- 
gerated knee-phenomenon.  Can  this  be  properly  described  as  a 
condition  of  muscular  hypertonicity  ? 

Such  are  pome  of  the  difliculties  from  the  clinical  side  which 
interfere  with  my  acceptance  of  the  view,  that  the  so-called  tendon- 
phenumenon  is  but  the  contraction  of  a  muscle  submitted  to  sudden 
stretching,  its  fibres  being  in  the  requisite  state  of  tonicity.  As  I 
do  not  admit  the  soundness  of  the  propositions  to  which  I  have 
taken  exception,  I  cannot  of  course  assume  with  the  author  that 
increased  tendon-phenomenon  is  due  to  hypertonicity,  and  that 
the  essential  factor  for  its  production  is  an  exaggerated  excitabili^ 
of  the  ganglion  cells  of  the  cord.  It  is  unnecessary,  therefore,  for 
me  to  discuss  Dr.  Bennett's  view,  as  to  the  mode  in  which  this 
assumed  abnormal  excitability  is  brought  about. 

Let  me  turn,  for  a  very  short  time,  to  the  clinical  type  of  disease 
which  the  author  has  described — cases  in  which  more  or  less  im- 
pairment of  voluntary  power  in  the  lower  extremities  is  associated 
with  exaggerated  tendon-phenomena.  The  general  correctness  of 
his  descriptions  of  such  cases  every  one  of  us,  I  suppose,  wiU 
be  ready  to  admit.  There  is  one  point,  however,  in  which  his 
experience  apparently  differs  from  mine.  He  speaks  of  the 
superficial  reflexes  being  "  usually  normal,  if  anything,  slightly 
increased."  According  to  my  observation  the  plantar  reflex  is 
either  altogether  absent  or  but  very  feeble  in  a  large  proportion 
of  these  cases.  So  striking  has  this  appeared  to  me,  that  I  have 
long  been  in  the  habit  of  teaching  in  the  hospital  that  the  as- 
sociation of  exaggerated  knee-phenomenon  and  ankle-clonus  with 
absent  or  very  weak  plantar  reflex  (cutaneous  sensibility  not 
being  materially  afiected),  should  at  once  suggest  the  probability 
that  the  oase  so  marked  is  one  of  functional  character.  Need  I 
say  that  this  is  not  of  itself  conclusive,  as  a  localised  myelitis 
might  produce  a  similar  combination  ?  But  were  the  latter  lesion 
present  other  symptoms  would  be  found,  which  I  need  not  here 
dwell  upon,  and  which  would  leave  the  matter  in  no  doubt.  I 
submit  that  the  association  described  should  always  suggest  the 
existence  of  functional  paralysis. 

Returning  here  for  a  moment  to  the  author's  views,  I  would 
urge  that  the  absence  or  enfeeblement  of  plantar  reflex  is  a 

VOL.  X.  Y 
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Hymptom  which  can  hartlly  be  said  to  point  to  that  exaggerated 
state  of  excitiii  ilit\  •  i  the  ganglion  cells  of  the  cord,  which  is 
aMomed  by  Dr.  iiennett  to  be  the  essential  factor  of  the  increased 
tendon-phenomenon  observed  in  the  affecticm  which  we  are  dia- 
onwing. 

I,  freely  admit,  whilst  iuhisting  ui>on  ^xiints  which  appear  to  me 
to  militate  strongly  against  the  antii  i-  \  iows,  that  the  abaenoe 
of  plantar-reflex  alongside  of  exaggerated  knee-phenomeium  and 
ankle-clonns  so  frequently  presented  in  these  oaaoa,  is  anomalooa 
from  whatever  p<Miit  <>f  view  the  tendon-phenom^ion  is  r^^arded. 
And  there  is  another  circumstance  of  paradoxical  charactecr  to 
which  I  should  like  to  allude  whilst  upon  the  subject. 

In  cases  of  spastic  |taraplegia  from  bilateral  scleroais  the  exag- 
geration of  tendon-phenomenon  is  usually  confined  to  the  limba 
which  are  the  si  at  of  muscular  weakness.  As  a  general  rulCr  not 
however  without  its  exceptions,  where  the  lower  limbs  alone  shew 
loss  of  power,  whilst  the  knee-phenomenon  is  lively  in  the  extreme, 
and  tliere  is  moot  characteristic  ankle-clonus,  there  is  an  abaenoe 
of  supinator  longiw  reflex  at  the  wrist,  or  if  this  be  present  it  is 
not  strongly  exprocsed.  In  cases  of  the  kind,  however,  which  we 
are  considering,  and  which  are  probably  free  from,  at  all  events, 
gross  organic  lesion,  wo  contimmlly  find  that  not  only  are  the 
lower  extremities  (which  are  affected  with  marked  moaoolar 
weakness)  the  seat  of  exaggerated  tendon-phenomena,  but  the 
upper  extremities  aL>o,  about  which  no  complaint  has  been  made, 
and  which  the  patient,  on  enquiry,  may  allege  to  be  p^ectly 
normal,  display  an  increase  of  tendon-phenomenon  quite  oo  a  par 
with  that  which  marks  the  lower  extremities.  In  such  a  ease  it 
has  always  appeared  to  me  legitimate  to  "  discount,"  as  it  were,  the 
clinical  value  of  the  exaggerated  reflex  displayed  by  the  lower 
extremities.  I  have  very  frequently,  indeed,  acted  upon  this 
principle,  and  cannot  remember  an  instance  in  which  1  had  eauae 
to  regret  the  oonclu-i'  i.  t  whirii  it  led  me,  that  the  loss  of  power 
was  not  due  to  organic  ilifcaee  of  the  cord. 

In  some  few  of  these  oaaot  of  loss  of  power  with  exaggaiatad 
tendon-phenomena,  I  have  found  a  condition  of  partial  optic 
atrophy  of  simple  chantcter  accompanied  by  some  amblyopia. 
When  the  question  of  adopting  the  Weir-Mitohell  ti«atai«Dt  in 
snch  examples  has  been  oonsidered,  the  existeiiioe  of  the  optM 
atrophy  hnw  V»ocn  with  me  a  reason  for  deoiding  against  ths  em- 
ploy •  this  treatment,  owing  to  the  presumption  of  smns 

orgau..   <. ge  being  present.     I  am  not  quite  sure  that  ths 

inference  is  justified.  It  ooours  to  me  as  possible  that  thsra  may 
be  in  certain  of  these  oases  a  phase  of  optic  atrophy  as  much 
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MnenAble  to  treatment  an  that  wiiioh  uwo«  it«  origin  to  exoe»«  in 
tobMOo.  At  pneent,  however,  I  have  seen  no  evidence  of  this. 
Indeed,  in  one  instance  of  the  kind  in  which,  influenced  by  the 
appearance  uf  the  optic  papilla,  I  had,  though  with  conttiderable 
hesitation,  advised  against  the  Weir-Mitchell  treatment,  the  patient 
eventually  underwent  the  process  with  a  certain  amount  of  benefit, 
which,  however,  as  I  am  informed,  was  not  permanent. 


Dr.  Fereuck. 

On  this  question  of  exaggerated  tendon  reaction  and  musoalar 
hypertonicity,  I  am  in  all  essential  particulars  in  accord  with  the 
views  and  argiimonts  so  concisely  and  lucidly  set  forth  by  Dr. 
Bennett.  The  reflex  character  of  the  tendon  reaction  is,  I 
imagine,  now  generally  abandoned.  The  most  conclusive  disproof 
of  this  theory  is  furnished  by  exact  measurement  of  the  time  that 
elapses  between  the  percussion  of  the  tendon  and  the  muscular 
contraction.  It  has  been  shown  by  the  researches  of  Waller, 
and  other  observers,  that  the  muscular  response  is  more  rapid  than 
the  most  rapid  reflex  reaction.  Waller  has  also  demonstrated  that 
the  time  is  the  same  for  all  muscles  irrespective  of  the  length  of 
nerve  traversed,  and  further,  that  the  time  is  precisely  the  same 
as  that  of  muscular  re8ix)n8e  to  direct  mechanical  exaltation. 

That  the  hypertonicity  or  contracture  of  muscle  is  the  result  of 
some  nutritional  change  in  the  anterior  horns,  directly  or  in- 
directly induced  in  the  ways  enumerated  by  Dr.  Bennett,  but  not 
necessarily  of  a  structural  character,  i.e.  without  demonstrable 
d^encration,  is,  I  think,  beyond  doubt.  That  increased  tendon 
reaction  and  ankle  clonus  are  not  necessarily  indicative  of  struc- 
tural degeneration,  is  to  my  mind  ooucluKively  demonstrated 
by  the  results  of  clinical  investigation,  and  I  should  regard  the 
opposite  view  asi  one  likely  to  lead  to  serious  errors  in  diagnosis 
and  prognosis.  If  it  be  asserted  that  the  fact  of  recovery  from 
such  a  condition  does  not  indicate  the  absence  of  structural  de- 
generation, then  it  must  be  a  form  of  structural  degeneration  quite 
unlike  all  others  with  which  we  are  acquainted. 

Dr.  Bennett  has  adduced  cogent  arguments  against  the  explana- 
tion of  increased  muscular  tone  by  the  cutting  o£f  of  some  hypo- 
thetical inhibitory  centres.  I  am  myself  greatly  opposed  to  the 
multiplication  of  '  centres '  over  and  above  those  concerned  with 
sensation  and  motion,  general  and  specific,  and  to  the  assumption 
in  particular  of  the  existence  of  centres  whose  specific  function  is 
to  inhibit  or  restrain  the  action   of  others  below  them.     Thew 
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inhibitory  oeniree  would,  according  to  the  viewg  of  aome  writera, 
require  to  be  almost  independent  intelligenoea,  and  would  iuYoWe 
a  system  as  complicated  as  the  cycles  and  epicycles  of  the 
Ptolemaic  astronomy.  That  nerve  centres  detached  from  their 
connections  are  more  mobile  and  excitable  than  when  they  furm 
parts  of  a  complex  organisation,  is  more  probably  a  pure  question 
of  physiological  physics  than  anything  else.  And  it  is  doubtful 
whether  there  are  better  groun'ls  fur  assuming  that  higher  centres 
inhibit  lower  centres,  than  that  the  lower  exerdse  an  inhibitory 
influence  on  those  above  them. 

Be  this  as  it  may,  the  hypertonicity  of  muscle  cannot  be 
explained  by  the  cessation  of  a  supposed  inhibitory  influence 
excited  from  above,  and  this  is  shown  more  especially  by  the  fact, 
that  the  contracture  supervenes  gradually  and  not  suddenly  when 
the  supposed  controlling  centre  has  been  removed.  I  have  else- 
where ('  Localisation  of  Cerebral  Disease ')  urged  similar  objecti<ma 
to  those  used  by  Dr.  Bennett  against  the  cerebellar  theory  of  late 
rigidity  advocated  by  my  esteemed  colleague  Hughlings- Jackson. 
Dr.  Bastian,  however,  is  of  opinion  that  this  theory  derives  strong 
support  from  the  factM  of  a  case  which  he  records  in  his  recent 
work  (*  Paralysis,  Cerebral,  Bulbar  and  Spinal,'  p.  221 ).  This  was  a 
case  of  partial  paraplegia  with  exaggerated  tendon  reaction  in  the 
legs,  in  which  the  hypertonicity  disappeared  with  the  setting  in  of 
complete  transverse  myelitis  in  the  dorsal  region.  There  is,  how- 
ever, no  doubt  that  cases  of  transverse  myelitis  occur  in  which,  not- 
withstanding the  complete  severance  of  the  cord,  exaggerated 
tendun-rcoctions  and  contracture  are  manifested. 

Inasmuch  as  this  is  so,  it  is  more  probable  that  in  the  case  related 
by  Dr.  Bastian,  coincidently  with  the  complete  softening  of  the 
cord  in  the  dorsal  region,  there  occurred  some  morbid  prooeas  in 
the  anterior  hoins  of  tho  lumbar  region.  Such  a  morbid  condition 
sufiioient  to  aboliiih  tho  tf  ndon-reaction  may  exist  without  obviuns 
anatomical  change,  as  is  exemplified  in  Luidiy's  paralysis.  The 
fact  that  hypertonicity  and  contracture  may  occur  where  there 
is  complete  severance  of  the  cord  proves  that  these  conditions  are 
not  dependent  either  on  cerebral  or  cerebellar  influenoe  for  their 
manifestation. 

I  must,  however,  admit  that  I  have  aeon  oaaea  of  disease  in  which, 
fh>m  their  symptomatology,  the  lesions  were  probably  in  the  region 
of  the  pons-mednUa,  where  the  tendon-reaction  has  been  entirely 
absent.  And  I  have  been  able  as  yet  to  satisfy  myself  as  to  the 
exact  pathology  of  such  oases. 

It  is  not,  however,  the  fact,  that  lesions  in  this  region  always 
vanse  abeenoe  of  tendon-reaction.     And  it  is  certain  also  that 
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inoreased  tendon-reaotiont  may  be  exhibited  when  the  oerebellnm 
is  extensively  deetroyed.  Facts  like  these  render  it  probable  that 
the  absenne  of  the  tendon-reaotion  in  certain  cases  of  dii<ea8e  of  the 
pons-mednlla  may  be  dependent  on  complications  and  not  on  the 
locality  of  the  lesion  as  such. 

On  the  clinical  part  of  Dr.  Bennett's  paper,  I  would  remark  that 
I  am  familiar  with  the  class  of  ca.«es  which  he  has  brought  under 
our  notice,  and  I  must  confess  that  I  am  frequently  in  great  doubt 
as  to  their  exact  natare  and  prognosis.  I  bring  before  you  an 
instance  of  the  kind  : — that  of  a  young  woman  who  for  the  last 
two  years  has  been  suffering  from  symptoms  of  paraplegic 
contracture,  spastic  gait,  and  knee  and  ankle  clonus  of  character- 
istic and  extremely  marked  character  [Dr.  Ferrier  here  demon- 
strated the  clinical  symptoms  of  the  patient  in  question].  In  a  large 
majority  of  the  cases — and  it  is  so  in  the  patient  before  you — there 
is  certainly  an  emotional  instability  of  greater  or  less  degree,  and 
when  fsuch  is  clearly  manifest,  I  am  inclined  to  look  upon  them 
as  cases  merely  of  neurasthenia — meaning  by  that  purely  func- 
tional disorder.  In  such  cases  too,  there  is  usually  a  great 
variability  and  want  of  continuity  in  the  symptoms.  The  clonus  and 
rigidity  are  altogether  out  of  proportion  to  the  duration  of  the 
disease,  when  one  compares  it  with  the  progress  of  an  undoubted 
case  of  lateral  sclerosis.  In  all  cases,  of  paraplegic  contracture,  I 
attach  great  importance  to  the  existence  or  otherwise  of  relative 
weakness  or  paralysis  among  the  various  muscular  groups.  Where 
there  is  distinct  paresis  or  paralysis  of  the  anterior  tibial  group 
of  muscles,  though  the  limb  otherwise  seems  fairly  serviceable,  I 
tihould  regard  the  case  as  probably  de|>cndent  on  organic  de- 
generation. 

Whether  the  nutritional  or  molecular  alteration  of  the  anterior 
horns  which  we  assume  to  be  the  basis  of  the  manifestations 
of  contracture  and  increased  tendon-reactions  may,  if  long- 
continued,  result  in  demonstrable  structural  degeneration,  is  a 
question  difficult  to  answer.  For  it  would  always  be  possible  to 
argue,  that  the  degeneration  had  been  the  cause  of  the  symptoms 
from  their  commencement  But  I  am  myself  inclined  to  believe, 
that  structural  degeneration  may  in  some  cases  be  the  result  of 
long-continued  nutritional  excitability  of  the  anterior  horns,  and 
that  therefore  '  functional  *  oases  may  occasionally  pass  into 
incurable  structural  degeneration. 
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Dr.  DoifKiH. 

I  fully  recognise  the  diniodl  existenoe  of  the  oUat  of 

bruiight  forward  by  Dr.  Hughes  Bennett,  and  have  been  in  the 

habit  of  pigeon-holing   them  proviaionally,  though  I  admit  not 

without  inaccuracy,  with  so-called  *  spastic '  paralysis.    I  have  been 

aware,  nevertheless,  that  many  oases  go  on  for  an  indefinite  time, 

and  that  others  recover,  partially  or  completely,  without  showing 

any   rigidity  or  unprovoked  spasm.     Dr.  Bennett  has,  I  think, 

made  an  addition  to  the  clinical  picture  of  these  cases,  as  generally 

drawn,  by  calling  attention  to  the  frequent  involvement  of  the 

arms  and  of  several  mascles  of  the  body  other  than  those  of  the 

legs.     In  most  instances  of  this  afiection  which  have  come  under 

my  notice,  the  legs  have  been  mainly,  or  alone,  affected  ;  though  I 

have  Keen  several  oases  such  as  Dr.  Bennett  alludes  to.    I  have  bnt 

little  doubt  that  some  of  these  oases  run  on  to  the  state  of  rigidity 

and   spasm,   and  are   then    called    spastic    paralysis   with    more 

aocuracy,  or  by  some,  I  think  rashly  "  lateral  sclerosis."     I  have 

seen  such  progression,  the  symptoms  being  at  first  mere  weaknsss 

with  increased  "  reflexes,"  then  startings  of  the  limbs  in  addition — 

even  when   the   patient  is  lying  quietly  in  bed — and  ultimately 

marked    rigidity.      Other   cases,  of  apparently  exactly   similar 

nature  at  the  outset,  I  have  seen  improve  greatly  after  rest,  sad 

sometimes  only  after  prolonged   rest,  in  bed.     The  oases  whkdi 

recover  arc  by  no  means  all  of  them  ccmneoted  with  any  symptona 

which  may  fairly  be  called  "  hysterical."     The  disorder  seems  to 

me  to  be  quite  as  common  in  men  as  in  women ;  and  certainly  a 

remarkably  largo  number  of  the  cases  involving  the  legs  oooor  in 

individuals   who  have   used   their   limbs,   cither   in  standiBfr  or 

forced  athletic  exertion,  to  an  inordinate  extent.    I  have  seen  a 

few  cases  in  children,  <me  especially  in  a  girl  ten  years  old,  which 

must  certainly  be  regarded  as  belonging  to  the  hysterical  oategoiy. 

One  leg  only  was  affected  when  she  came  under  my  oare,  A^wtgK 

both  had  been  previously  involved.    There  was  a  oonadsnibie 

degree  of  what  Dr.  Bennett  terms  h^'pcrtonicity  ;  and  at  last  fhoro 

was  great  rigidity  and  apparent  shortening  of  the  leg  owii^  to  a 

tilting  of  the  pelvis.     This  case  was  permanently,  or  at  least 

oompletely  cured  after  the  administration  of  chloroform,  miM^ 

against  the  patient's  will,  for  the  purpose  of  examinati<Mi  of  tlie 

rigid  limb. 

I  have  called  attention  to  this  class  of  case  with  instances  of 
improvement  with  rest,  in  the  October  number  of  *  Bbaui  *  for 
1886 ;  and  also  in  an  article  in  *  Brain  '  in  Januaiy,  1888.    Since 
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writing  these  papers  I  have  notioed  in  some  caaes  the  aaoral  pain 
iiieutioned  by  Dr.  Gee. 

From  what  I  have  seen  and  heard  and  read  of  the  subject,  I  do 
nut  think  that  the  disorders  under  disonsirion  can  be  explained  by 
any  reoognized  loeion  in  morbid  anatomy.  I  believe  many  of 
them  are,  from  their  probable  etiological  connection  with  over-nse 
uf  the  affected  limbs,  incapable  of  MUch  explanation ;  nor  can  I 
regard  the  formula  of  "  excitability  "  or  "  irritation  of  the  anterior 
comua  **  of  the  cord  as  really  anything  else  than  somewhat  pedantic 
tautology,  or  a  mere  statement  in  other  words  of  the  symptoms 
to  be  explained.  Doubtless  some  of  these  cases,  and  notably  some 
which  recover,  are  attended  by  other  S3rmptoms  obviously  "  hys- 
terical," and  are  probably  of  this  nature,  whatever  it  may  be. 
'I'hese  should  not  at  leaJst  puzzle  us  any  more  than  the  well- 
known  case  of  hysterical  paralysis  without  hypertonicity  or  spasm, 
difficiilt  of  explanation  though  these  latter,  as  well  as  the  former, 
may  be.  It  would  seem  improbable  that  all  cases  of  this  disorder 
can  be  referred  to  the  same  category :  they  probably  have 
different  causes.  Certain  of  thei«e  appear  to  be  fairly  explicable 
by  the  theory  of  loss  of  control  and  a  disproportionate  cerebellar 
efflux.  But  at  present,  and  probably  for  a  long  time  to  come, 
the  question  of  the  pathology  of  these  cases  will  be  merely 
speculative.  Morbid  anatomy  is  unlikely  to  reveal  anything 
explanatory,  not  only  from  the  clinical  nature  of  the  symptoms, 
but  also  because  of  the  few  opportunities  of  post-mortem  examina- 
tion which  are  offered  to  those  who  might  be  sanguine  enough  to 
expect  any  discovery  therefrom.  The  structural  changes  which 
underlie  or  accompany  the  functional  disorder,  in  whatever  part  of 
the  nervous  system  they  may  occur,  will  probably  be  more  fittingly 
8poken  of  as  molecular  than  in  terms  of  our  present  or  even  our 
future  knowledge  of  the  pathology  of  cells,  fibres,  or  neuroglia. 

The  most  important  practical  ])oint  about  these  cases  seems  to 
me,  at  present,  to  be  that  of  their  clinical  aetiology.  The  prognosis 
and  treatment  of  each  case  depends  in  a  great  measure  as  to 
how  far  it  may  be  referred  to  a  primary  and  undiscovered,  or 
undiscoverable,  morbid  change  of  nerve-centres,  or  how  far  to 
exciting  causes  arising  directly  from  the  external  world,  or  from 
the  action  of  the  environment  on  the  possibly  predisposed  or- 
ganism, as  the  modem  neurologist  would  express  it.  I  think,  as 
I  have  already  said,  that  this  latter  hypothesiB  has  some  important 
facts  in  its  support,  as  at  least  partially  covering  these  cases ;  and 
that  it  throws  some  light  on  the  proper  management  of  some 
instances  of  this  class  of  disorder,  which  has  been  so  clearly  and 
now  for  the  lirst  time  minutely  defined  by  Dr.  Hughes  Bennett. 
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Dr.  TTale  White 

referred  to  the  fact,  that  iJr.  b'agge  had  been  aocustomed  to 
teach  that  many  cases  of  spastic  paraplegia  oonld  be  cured  by  the 
extract  of  Calabar  bean,  in  doses  of  one-sixth  of  a  grain  gradually 
increased  up  to  one  grain  thrice  daily.  Many  of  Dr.  Fagge's  cases 
were  more  severe  than  those  shown  this  evening,  and  perhaps 
flome  wore  not  identical  with,  but  only  allied  to  them.  The  last 
case  raoutioned  by  him  in  his  "  Principles  and  Practice  of 
Medicine  "  was  strikingly  like  some  of  those  now  exhibited.  Dr. 
Halo  White  considered  these  cases  to  be  functional,  for  they  were 
often  sudden  both  in  their  onset  and  cure,  their  severity  varied 
from  time  to  time,  and  they  were  often  associated  with  other 
functional  symptoms,  as  hysteria.  He  did  not  at  all  agree  with 
those  who  said  that  to  call  them  functional  was  begging  the 
question.  It  is  a  distinct  advance  if,  by  reasons  such  as  those 
juut  given,  it  can  be  proved  that  the  disease  can  have  no  morbid 
anatomy  visible  even  to  the  eye,  aided  by  a  microscope,  which  is 
what  is  usually  understood  by  the  term  functional.  They  were 
separable  from  organic  spastic  paraplegia  due  to  primary  sclerosis 
of  the  lateral  columns,  because  the  latter  was  always  gradual  in 
its  onset,  did  not  particularly  affect  neurotic  subjects,  had  no 
remissions,  only  spread  up  to  the  brachial  region  after  many  years, 
and  was  sometimes  accompanied  by  iucontinence  of  urine  and 
optic  atrophy. 


DR.  BENNETT'S  REPLY. 

The  very  brief  time  at  my  diftposal  allows  me  to  do  little  more 
than  thank  the  members  of  the  Society  for  the  indulgent  manner 
in  which  they  have  received  my  opening  address.  All  the  speakers 
who  have  followed  have  provided  much  valuable  matter  for 
thoughtful  study  and  reflectiun ;  and  did  opportunity  permit,  I 
might,  perhaps,  with  profit  emphasize  and  develop  ILheir  views. 
The  whole  subject,  however,  is  too  extensive  and  oomplioated  to 
warrant  my  oocu])ying  the  time  of  the  Society  with  further  details, 
and  as  fortunately  the  leading  principles  which  I  have  advocated 
have  In  the  main  been  agreed  to,  no  formal  defence  on  my  part  is 
rendered  neoeasary.  I  shall  therefore  content  myself  by  attempting 
in  a  very  few  words  to  sum  up  the  general  results  of  thediaoinBioD, 
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to  point  out  how  far  the  general  propouitions  at  the  end  of  my 
cominonication  have  been  answered,  and  briefly  to  refer  to  the 
leading  special  objections  to  my  yiews  which  have  arisen  during 
the  course  of  the  debate. 

Following  the  («der  of  propositions  already  formulated,  it  may 
be  htatod  : 

I.  With  regard  to  the  clinical  condition  described,  there 
seems  to  be  a  consensus  of  opinion,  that  the  facts  detailed  are  sub- 
stantially correct^  that  the  aifection  under  consideration  is  of 
frequent  occurrence,  as  the  clinical  picture  is  familiar  to  most 
obeervens  and  that  the  course  and  termination  of  the  malady  is 
variable.  One  point  only  is  questioned.  Dr.  Buzzard  thinks  that 
in  many  of  these  cases  the  cutaneous  reflexes  are  diminished  or 
lost.  I  am  not  prepared  to  deny  that  this  is  impossible — as  the 
number  of  instances  under  observation  have  been  too  small  to 
warrant  generalisation  on  the  question.  I  am  satisfied,  however, 
that  this  asserted  condition  is  not  essential,  as  in  most  of  my  cases 
the  plantar  and  other  skin  phenomena  were  either  normal  or 
augmental.  It  may  however  be  stated  that  the  exact  estimation 
and  measurement  of  the  superficial  reflexes  is  always  difficult  and 
uncertain,  and  even  in  health  they  vary  greatly  in  development, 
hence  care  has  to  be  taken  in  formulating  general  conclusions  from 
the  behaviour  of  a  few  instances.  Even  supposing  it  to  be  proved 
that  with  tendinous  and  muscular  excitability  the  cutaneous 
reflexes  were  depressed,  it  would  only  be  further  evidence  that  the 
nerve-mechanisms  which  preside  over  each  of  thete  are  independent 
of  one  another. 

On  the  question  of  the  anatomy  of  this  so-called  hypertonic 
condition,  as  to  where  and  in  what  manner  the  afiection  originates, 
whether  it  is  a  primary  disturbance  of  the  brain,  cord,  or  nerves, 
and  its  prognosis,  the  discussion  has  not  thrown  any  further  light. 
It  must  be  admitted  that  we  still  remain  very  much  in  the  dark 
concerning  all  tfaese  important  points,  which  eminently  deserve 
investigation  and  solution,  as  a  rational  treatment  for  the  disorder 
can  scarcely  be  looked  for  till  more  is  known  of  these  elementary 
problems. 

The  only  opinion  hazarded  as  to  the  possible  causation  of  this 
condition  is  by  Dr.  Donkin,  who  has  been  struck  by  the  fact,  that 
"  a  remarkably  large  number  of  the  cases  involving  the  legs  occur 
in  individuals  who  have  used  their  limbs,  either  in  standing  or 
forced  athletic  exertion,  to  an  inordinate  extent."  This  functional 
excess  or  fatigue,  if  one,  is  not  the  only  or  essential  cause  of  the 
malady,  as  it  frequently  occurs  under  circumstances  which  entirely 
preclude  such  an  explanation. 
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Finally,  the  question  am  to  whetlier  tho  <x>n(lition  is  dne  to  groM 
<!.  iiiic  Ifsioii,  or  till-  rrsiilt  -if  ,^'i-call.il  t'linct  i.in.-il  disorder,  elici  to 
an  interefetint;  ditw{ui8ition  from  i)r.  Hngh lings-Jackson  on  the 
Bubjoct  of  *'  functional  disease,"  with  all  of  which  I  entirely  oonoQr. 
The  expreetion  is  doubtlees  apt  to  mislead,  and  may  be  luwd  by 
different  person n  in  different  senses.  At  the  same  time  if  a  too 
vigorous  definition  of  the  word  is  not  demanded,  the  term  by 
oomnion  use  has  got  to  represent  what  is  generally  understood  as 
a  fairly  defined  class  of  disorders,  and  therefore  the  expreseioB,  if 
not  strictly  accurate  or  scientific,  is  oonvenient  for  want  of  a  better. 
Several  of  tho  speakers,  and  notably  Drs.  Buzaard,  Donkin,  and 
Hale  A\  hit* ,  maintaiu  that  the  malady  under  consideration  may 
be  entiruly  functional  in  natare,  meaning  by  this  that  it  is 
unattended  by  discoverable  or  permanent  structural  tissue  change. 
As  it  is  admitted  that  the  same  condition  may  be  secondary  to  or 
the  result  of  gross  lesion.  Dr.  Buzzard  thinks  that  the  state  of 
the  superficial  leflexee,  the  condition  of  the  upper  extremities,  and 
the  appearance  of  the  fundus  oculi,  as  he  has  related  in  his  speech, 
give  indications  to  enable  us  to  differentiate  the  one  from  the  other. 
While  it  would  be  of  the  utmost  importance  to  have  some  reliable 
data  to  assist  in  the  estimation  between  so-called  functional  and 
organic  diseases,  I  do  not  think  that  the  alleged  teste  are 
sufficiently  precise  or  supported  by  enough  evidence  to  enable  ns  to 
decide  the  question. 

II.  With  regard  to  tho  ph^-siological  and  pathological  problems 
in  connection  witli  muBcular  hy{>ertonicity,  much  difference  of 
opinion,  as  might  be  expected,  has  been  expressed.  Dr.  Jaokson 
has  again  ably  maintained,  and  further  explained,  his  views  no 
oetebral  and  oerebellnr  influence  in  the  causation  of  excessive 
tMidon  phenomena.  Uis  hypothesis  seemed  to  reosive  the  support 
(^  Dr.  Donkin.  On  tho  other  hand.  Dr.  Ferrier  agrses  with  me  in 
the  belief,  as  I  have  aLrtady  stated,  that  the  physiologioal  and 
pathological  facto  opposing  this  theory  are  so  many  and  imp«>rtant, 
that  it  cannot  be  aooepted  without  questioD.  Evstt  Dr.  Jaokson 
himself  admits  that  there  are  **  difficulties  and  objections  to  the 
hypothesis,"  and  that  there  are  "  many  facto  against  it."  These, 
as  well  as  what  appears  to  be  a  more  plaiMible  explaatttfan  of 
the  phenomena,  I  have  indicated  in  my  opening  address.  The 
general  oouclusion  on  this  head  arrived  at  from  the  disoasrion  &i» 
that  up  to  tho  present  time  we  have  no  completely  satisfiKstory 
theory  to  explain  hypertonicity  of  muscle  and  ite  attoidaBt 
phaoomeoa,  or  om  against  whkth  important  objections  oaonoi  be 
urged. 
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Dr.  Biuzard,  however,  goes  farther,  uud  deuiee  that  the  tendon 
and  Diaaole  reaction  to  perooasion  has,  aa  I  hare  sa^^eeted,  any 
relation  to  what  has  heen  termed  the  normal  tonicity  of  maade. 
He  bsMM  bi8  objection  on  the  fact  that  in  Tabes,  while  the  knee- 
jerk  iti  abaont,  direct  pennunon  on  the  vastus  intemns  indnces 
contraction  of  its  fibres.  He  asks,  "*  If  the  moscular  *  tonus '  is 
saflicient  to  allow  of  a  vivid  response  of  the  moscle  to  the  sadden 
stretching  of  its  fibres  produced  by  percussion  of  its  substance, 
how  is  it  that  it  does  not  suffice  to  permit  of  contraction  when  the 
sudden  stretching  is  produced  by  a  means  which  is  said  to  be 
more  effective  than  percussion?"  The  answer  is,  that  in  tabes 
the  afferent  elements  of  the  reflex  arc  presiding  over  the  muscle 
being  interrupted,  muscular  tonicity  is  lo-.t.  As  a  result,  there 
is  loss  of  knee-jerk,  and  also  loss  of  power  of  the  muscle  to 
respond  to  direct  extensile  stimulus.  But  as  the  efferent  elements 
remain  intact,  voluntary  motion,  electrical  reaction,  and  nutrition 
of  both  motor  nerve  and  muscle  are  unaffected,  and  therefore, 
owing  to  ordinary  neurological  laws,  contraction  of  muscle  ensues 
when  the  motor  nerve  is  struck.  Accordingly  in  locomotor  ataxy 
muscular  contraction  due  to  extensile  stimulus,  or  that  which 
results  from  provoked  tonicity  of  muscle,  is  lost,  but  that  due  to 
direct  irritation  of  the  nerve,  as  from  a  blow  on  its  substance,  is 
preserved.  In  early  tabes,  the  excitability  of  the  motor  nerves  is 
sometimes  augmented,  as  may  be  determined  by  electrical 
investigation.  In  such  a  case,  even  when  the  knee-jerk  is  totally 
abolL»he<l,  a  blow  on  the  vastus  intemus,  especially  at  a  motor 
point,  will  cause  an  abnormally  lively  muscular  contraction. 

Muscular  contraction  following  a  blow  on  its  substance  may 
arise  under  other  conditions,  and  may  be  due  to  increased 
irritability  of  the  fibres  themselves,  which  occurs  when  they  are 
deprived  of  nervous  influences,  in  which  case  the  function  of  the 
motor  nerves  is  abolished.  In  poliomyelitis,  for  example,  there  is 
Ices  of  knee-jerk,  and  voluntary  power,  and  wasting  of  muscle ; 
but  this  last,  when  percussed,  responds  by  sometimes  over-activity 
of  contraction.  Here,  however,  the  tonicity  has  been  destroyed, 
and  the  contraction  following  a  blow  is  neither  the  result  of  ex- 
tensile stimulus,  nor  the  effect  of  nerve  percussion,  but  the  direct 
product  of  hyper-excitability  of  muscular  fibre. 

The  contraction  then  which  follows  a  blow  on  the  motor  nerve 
in  tabes,  or  on  the  muscular  fibre  in  poliomyelitis,  is  in  no  way 
related  to  the  phenomena  dependent  upon  what  has  been  here 
considered  under  the  term  muscular  tonicity.  The  factj  then 
which  Dr.  Buzzard  has  correctly  observed  and  described,  are  in  my 
opinion  in  no  way  opposed  to  the  theory  which  has  been  advanced. 
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that  the  tendon  phenomena  are  intimately  connected  with  the 
reflex  tonicity  of  ninsolo.  It  may  also  be  oonolnded  that 
perooMion  of  a  muscle  may  cause  contraction  for  more  than 
one  reason ;  namely,  from  extensile  stimulus,  from  direct  irritation 
of  motor  nerve,  and  irom  direct  stimulation  of  muscular  fibre, 
therefore  reaction  following  a  blow  does  not  negative  the  absence 
of  tonicity.  Further  application  of  these  facta  seems  to  me 
satisfactorily  to  answer  the  otlior  objections  which  have  been 
raiaed  on  the  same  subject. 


0\  THE  SEGMKNTAL  DISTRIBUTION  OF  SENSORY 

DISORDERS.' 

BT  JAMES  BOSS,  M.D.,  LL.D.,  F.R.C.P., 

/(MMi  Proftmor  of  the  Praetiee  of  Medietm  im  tk»  Victoria  Vnivtrrity,  and  Senior 
Atmttant  Pkjfneian  to  Oio  Mamekadar  Bcffol  Infirmary. 

Befobe  proceeiling  to  describe  the  distribution  of  sensory 
disorders  in  various  diseases,  it  is  necessary  for  us  to  poesess 
a  minute  and  accurate  knowledge  of  the  sensory  nervous 
mechanism  itself.  In  describing  the  sensory  appunitus,  I  will 
presume  that  every  one  of  my  audience  is  acquainted  with  the 
knowleflge  imparte<l  in  the  usual  text-books,  and  I  will  only 
enter  into  details  in  dealing  with  that  part  of  my  subject  upon 
which  little  or  no  information  is  to  be  obtained  in  ordinary 
anatomical  works. 

The  sensory  mechanism  consists  of  peripheral  end  organs, 
afferent  nerve-fibres  and  conducting-paths,  and  centres.  The 
peripheral  end  organs  vary  in  structure  according  to  their 
situation,  and  according  to  the  nature  of  the  sensory  function 
they  subserve.  Several  forms  are  found  in  the  skin,  other 
forms  in  the  muscles,  and  still  others  in  the  peripheral  ex- 
pansions of  the  nerves  of  special  sense.  From  these  end  organs 
fibres  issue  which  join  together  to  form  bundles  that  pass 
inwards  to  enter  the  spinal  cord  through  the  posterior  roots 
(Fig.  1,  N  r),  and  through  the  homologues  of  these  roots  in 
the  medulla  oblongata,  pons,  and  crura  cerebri.  On  entering 
the  spinal  cord  the  fibres  cross  almost  immediately  to  the 
opposite  half  of  the  cord,  in  which  they  ascend  (Fig.  1,  c  p), 
and  after  being  joined  by  the  afferent  fibres  from  the  special 
senaes  also  of  the  opposite  side,  all  the  strands  are  found  lying 
close  together  in  the  posterior  part  of  the  internal  capsule 

>  Pftper  read  before  the  meeting  of  the  Maneherter  Medical  Society,  on 
Deeeaber  7th,  I8S7. 
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(Fig.  1, 1  o),  and  thence  ascend  in  the  corona  radiata  to  ter- 
minate in  the  cortex  of  the  hemisphere.  Between  their  origin 
in  the  periphery  and  their  termination  in  the  hemisphere  of 
the  opposite  side,  these  fibres  are  interrupted,  more  than 
once  probably,  by  the  interposition  of  grey  matter.  Snch 
an  interruption  takes  place  prol)abIy  in  the  root  ganglia,  and 
in  the  posterior  g^y  horn,  and  some  fibres  may  possibly  be 
interrupted  in  the  optic  thalamus;  but  whether  the  conduction 


FlQ.    I.— DUORAM    OF   THE   SkHSOBY    MkCHAXISM. 

BB,  Bmhi;  r.  Spinal  oord;  hb',  M  b*.  rosterior  roota  of  wfiml  vtenm;  cr, 
8eB«N7  coDdneting  dbUm;  io,  intaroBl  cspmile:  l',  iMtkn  of  IbIwubI 
OBprale  OMuing  hemtMi—thtiB  of  opposite  tide ;  l',  UniUtanl  laiiiin  of 
■ptnal  ooid  OBiniiig  aiMBtlheBiB  of  oppoiiite  half  of  body  below  level,  Bad  b 
bolt  oT  BiuBBlhesiB  in  Mme  tide  od  wrel  of  kakm. 

be  mainUiined  by  continuous  fibres  or  by  rol:i\>;  i>\  tflls  and 
fibn'8,  it  is  unquestionable  that  the  fibres  of  tlu-  alV.  it-nt  nerves 
and  conducting  paths  find  their  ultimate  termination  in  the 
grey  matter  of  the  cortex  of  the  brain.  But  into  the  question 
of  the  accurate  localisation  of  these  centres  I  shall  not  enter. 

Such  then  is  a  rude  outline  of  the  sensory  meohaniam,  and 
now  let  us  observe  it  in  action.  When  an  impression  is  made 
on  the  surface  of  the  body — say  the  prick  of  a  pin  on  the  skin 
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— a  molecular  distarbance  <*i  »■..  .-i  the  peripheral  en<l  organs 
or  of  the  termiiial  fibriU  of  the  sensory  nerves  results;  thia 
disturbance  is  conducted  inwards  by  the  fibres  of  the  afierent 
neryes  and  conducting-paths  until  ultimately  a  molecular 
disturbance  is  set  up  in  that  {Mirt  of  the  cortex  of  the  brain 
which  is  directly  connected  with  the  injured  surface,  and 
finally  the  cortical  disturbance  becomes  correlated  with  a 
feeling  or  sensation  in  the  irritated  part  of  the  skin.  That 
the  essential  correlate  of  the  feeling  is  the  molecular  dis- 
turbance of  the  cortex  is  proved  in  two  ways :  firstly,  if  the 
disturbance  set  up  on  the  suface  is  prevented  from  reaching 
the  cortex  by  division  of  the  conducting-fibres  in  any  part  of 
their  course  no  feeling  results  ;  in  other  words,  that  particular 
part  of  the  periphery  is  rendered  ancesthetic;  and  seeondly^  when, 
as  in  the  aura  of  many  cases  of  epilepsy,  a  spontaneous  dis- 
turbance begins  in  the  sensory  part  of  the  cerebral  cortex, 
various  sensations  are  felt  in  the  periphery  in  the  absence 
of  any  outward  disturbance  to  correspond  with  them.  A 
molecular  disturbance  of  the  cortex  is,  then,  the  essential 
condition  of  consciousness,  but  the  feeling  is,  in  accordance 
with  the  law  of  eccentric  projection,  localised  in  the  periphery. 

Speaking  broadly,  every  form  of  feeling  localised  in  one 
half  of  the  body  is  organised  in  the  cortex  of  the  cerebral 
hemisphere  of  the  opposite  side ;  and,  as  is  well  known, 
complete  severance  of  the  sensory  conducting-paths,  as  they 
lie  together  in  the  posterior  part  of  the  internal  capsule 
(Fig.  1,  I  c),  causes  ansestliesia  of  everj'  form  of  sensibility  of 
the  opposite  half  of  the  body,  with  the  exception  of  sight  and 
hearing,  which  are  only  enfeebled,  these  organs  being  bi- 
laterally associated  and  consequently  partially  organised  in 
both  hemispheres  of  the  brain. 

A  unilateral  division  of  the  dorsal  region  of  the  spinal  cord, 
(Fig.  1,  Lj)  by  interrupting  the  sensory  conducting  paths 
after  the  afferent  fibres  have  crossed,  causes  anaesthesia  of  the 
opposite  half  of  the  body  below  the  level  of  the  lesion,  and,  by 
injuring  nerve  roots,  a  band  of  anaesthesia  passing  round 
the  body  on  the  same  side  and  on  the  same  level  with  the 
lesion.  When,  however,  the  lesion  is  situated  in  the  cervical 
region  of  the  cord  on  a  level  with  the  roots  of  the  brachial  plexus. 
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the  ansBflthetic  area  will  be  found  on  the  surface  of  the  upper,  and 
when  on  a  level  with  the  roots  of  the  lumbo-sacral  plexus,  on 
the  surface  of  the  lower  extremity.  This  statement  leads  me 
to  the  central  problem  of  sensory  distribution  with  which  I 
wish  to  deal  in  this  paper;  namely,  to  discover  the  area  of 
skin  connected  with  each  posterior  nerve  root,  or,  in  other 
words,  to  find  out  the  segmental  distribution  of  sensory 
nerves. 

With  regard  to  the  purely  spinal  nerves  no  difficulty  arises 
in  the  case  of  those  derived  from  the  dorsal  region  of  the  cord, 
inasmuch  as  their  well-known  anatomical  course  sufficiently 
indicates  their  sensory  and  muscular  distribution ;  but  it  is 
wholly  different  in  the  case  of  the  nerves  derived  firom  the 
plexuses.  An  endeavour  has  been  made  to  trace,  by  means  of 
dissection,  the  fibres  of  each  peripheral  nerve  up  through  the 
plexus  to  the  root  or  roots  from  which  they  are  derived,  and 
this  method  has  recently,  in  the  hands  of  l)r,  Herringham,^ 
been  attended  with  a  considerable  degree  of  success.  I  hare 
myself  for  some  years  been  engaged  in  unravelling  the 
problem  by  means  of  clinical  and  pathological  observations, 
and  I  even  applied  embryological  considerations  in  a  rude 
way  to  the  explanation  of  the  phenomena ;  but  the  question 
has  been  greatly  advanced  and  placed  upon  a  more  scientific 
basis  than  previously  by  Dr.  Paterson's '  succession  of  able 
and  instructive  pa{)er8  on  the  limb-plexuses  of  mammals, 
his  investigations  being  wholly  based  npon  developmental 
observations. 

In  using  embryological  facts  for  the  elucidation  of  the 
distribution  of  cutaneous  nerves  in  man,  it  is  necessary  for  as 
to  attend :  Jintly,  to  the  constitution  of  a  spinal  nerve ; 
ieeondly,  to  the  distribution  of  those  nerves  in  the  lowest 
forms  of  vertebrate  animals,  thinUt/t  to  the  modifications  in 

i  Haningluun.  (W.  P.)  **  The  Minatu  Anatomy  of  tbo  Bnehial  Plezaa,"  '  Pro> 
oeedings  of  the  B<^  Soelety,'  vol.  41. 1887,  p.  488. 

•  Patenoa  (A.  M.) '  £din.  GndaiUion  Thcde  for  1886  *  (fM  nMdbl);  *-  The 
Morphology  of  the  Beeiml  Plexna  in  Mub,"  •  Jouraelor  AnetMiyeadPbyi(iela«y,* 
?oL  xzi.  April.  1887,  p.  407;  -TUo  Limb  Plexome  of  MuaauiM,"  'The  Jovrael 
of  AaiUoaiy  enJ  Phyvlology.'  toL  xii.  July,  1887.  p.  61 1 :  •^  Onihe  fimetioa  of  the 
MoMle  Plate  and  the  DevMlopoMal  of  the  Spiaal  Nerrea  and  Uah  PlnnMee  in 
Binb  and  Maanah."  <11m  QoartMly  Joonal  of  MicnMoopioal  BekaMt*  yoL 
UTiU.  1887.  p.  lOe. 
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tin*  tlistrilMiii-.ti  ..(  ciiUuHM>u.s  8*'n»ory  nen'ea  which  occur  in 
the  course  of  (levehjpment,  giving  special  attention  to  the  eon- 
tiitution  of  the  limb  plexuses;  and  fourthly,  to  the  distribution 
of  the  viscenil  sensory  nerves.  We  shall  then  be  in  a  position, 
ffihitf,iit  apply  the  knowledge  so  gained  to  the  explanation  of 
sensor V  disorders. 


1.  ConstitiUion  of  a  SjnmU  Nerve. 

A  spinal  nerve  is  deri  ve<l  from  tlie  cord  by  a  postorior(anperior) 
gangliat<?«l  (Fij^.2,  Pr)  and  an  anterior  (inferior)  non-jjanjrliated 
rtMit  (Fis;.  2,  a  r),  and  at  the  point  of  union  of  the  two,  the  nerve 


Fio.  2. — Dia(;ka>:  -h   -  sg  CoNanTtmos  or  a  Spinal  Xebve. 

c,  SphuUi  ford ;  Pr,»r,  Poeterior  ganglwted  a>id  antrrior  non-gangliate<l  root  of 
nerre  respieotively :  sp  D,  Superior  primary  division  ;  i  p  d,  Inferinr  primary 
diriwon  ;  d,  v,  its  dorsal  and  Tcntral  branches  reopcctivi-ly :  s  r,  Sympatlietic 
(gangliated)  root 

divides  iutt)  ;i  suiMjrior  primary  division  (Fig.  2,  s  p  d)  supply- 
ing the  skin  (the  muscles  do  not  concern  us  at  present)  of  the 
back  over  the  neural  canal,  and  an  inferior  primary  division 
(Fig.  2, 1  pd)  which  subdivides  into  a  dorsal  trunk  (Fig.  2,  d), 
supplying  the  lateral,  and  a  ventral  (Fig.  2,  v)  trunk  supply- 
ing the  ventral  surfaces. 

In  addition  to  these,  a  bmnch  is  given  off  to  the  viscera— 
the  sympathetic  root  (Fig.  2,  S  r) — about  which  we  shall  have 
more  to  say  by-and-by. 

VOL.  X.  z 
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2.  Distribution  of  Sensory  Nerves  in  the  Lowest  Veridnrata. 

Let  us  now  glance  at  the  distribution  of  the  sensory  nerves 
in  the  lowest  vertebrata — the  amphioxus  (Fig.  3)  for  example 
— and  for  tho  sake  of  clearness  of  comparison,  we  will  assume 
that  our  typiwil  vertebrate  animal  is  composed  of  nearly  the 
same  number  of  segments  as  are  found  in  man,  and  arranged 
in  the  same  order,  namely :  three  cranial  (Fig.  3,  fij 
(adopting  the  most  commonly  received  views),  seven  cervical, 
(Fig.  C;)  twelve  dorsal  (Fig.  3,  D,,),  and  nine  lumbo-sacral 
(Fig.  3,  L  8y),  the  lowest  two  sacral  ami  the  coccygeal  st^gments 
being  so  unimjmrtant  in  man  as  to  render  it  unnecessary  to 
carry  the  comparison  further.  In  such  an  animal  each  segment 
is  supplied  by  its  own  pair  of  nerves. 


FlO.  S.  Kn  ki:>KNTATIONOr  rRIMITIVK  VrRTKBRATK  AmMAI. — TMEAHPHIOXm — 
MVIKKH  run  CWKVKNIKNIK  INTO  TIIHKK  SlUiMENTS  FOll  THE  HkAD,  RBTKN 
roR  THE  Nrc^K,  TWKI.AK  rt)R  THK  D«>IUAI.,  MINK  FOR  THE  LtMBO-SACBAL 
RiniON,    AND   AN    INDKFINITK    NVMIiER    FOR   THE    CoCCVOKAL    RETttON. 

BPD.  The  Btiiwrior  primnry  «livi«ion8  uf  the  nerve*  supidyitiK  thosurfMoe  over  Uio 
neural  runHl :  irnd  the  dnrttal  trunks  of  tlic  inferior  prinutry  diviMon 
supplying  Uic  liiteml  HUrfocc  nf  the  hotly;  ami  i  PD  v,  the  vcntml  trunk  of 
the  inferior  primnry  division  nunplying  the  ventral  surface.  The  part* 
iropplicd  by  the  dorsal  trunks  of  the  iufcrtor  diviBion  are  alone  lined. 

Now,  each  j>uir  of  nerves  (except  the  last  coccygeal)  emerges 
l)etween  two  segments,  and  if  we  name  tis  in  man  the  pair 
between  the  last  cranial  and  the  Hrst  cervical  vertebra,  the 
first  cervij'al  nerve,  and  the  pair  between  the  last  cervical  and 
the  nn«t  (lors>«l  vertobm,  the  eighth  cefvic^il  nerve,  it  is  cUiar 
that  wo  shall  have  two  cranial  and  eight  cervical  |>airs  of 
nerves,  or  ten  })airs  to  ten  Isegments,  while  in  the  dorsal  and 
lumbo-sacral  regions  we  shall  have  twelve  and  nine  jHiirs  of 
nerves  to  twelve  and  nine  segments  respectively.  The  shaded 
area  in  the  annexe<l  diagram  (Fig.  3,  iPDd)  represents  the 
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cutaneous  surface  supplied  by  the  bmnches  of  the  dorsal 
trunks  of  the  inferior  j)rimary  divisiouH  of  the  nerves ;  the 
lower  unshaded  area  (Fig.  3,  ipdy)  that  supplied  by  the 
ventml  trunks  of  the  same  division  ;  and  the  upper  unshaded 
area  (Fig.  3,  sr  u)  the  {mrt  supplied  by  the  branches  of  the 
superior  primary  divisions. 

In  the  vertebrate  animal,  selected  as  our  type,  section  of  the 
posterior  rot)ts  of  a  ptiir  of  nerves  will  cause  anaesthesia  of  the 
correspon<ling  segment  of  the  body,  and  nearly  the  same 
result  follows  section  of  the  posterior  roots  of  the  dorsal 
region  in  man,  the  chief  difference  being  that,  in  the 
ainphioxus,  the  nerves  of  one  segment  are  not  connected 
peripherally  with  adjacent  nerves,  whereas,  in  the  higher 
animals,  the  nerves  of  successive  segments  anastomose  freely 
with  one  another  at  their  peripheral  ends  and  overlap  in  their 
distribution,  so  that  section  of  a  pair  only  causes  partial 
anaesthesia  of  the  corresjwnding  segment. 

Speaking  broadly,  then,  section  of  the  posterior  roots  of  a 
pair  of  dorsal  nerves  produces  anaesthesia  of  the  skin  of  the 
corresponding  segment  of  the  body,  and  the  question  we  have 
now  to  determine  is,  how  does  it  happen  that  section  of  the 
nerve  roots  is  not  attended  by  the  same  results  in  the  other 
regions  of  the  body  ?  The  answer  is  that  the  same  result  does 
follow  section  of  nerve  roots  in  other  regions;  but  in  them 
the  segmental  distribution  is  obscured  because  the  nerves 
have  been  dragged  out  of  their  course  by  the  displacement  of 
old  parts  which  occur  in  the  course  of  the  development  of 
new  organs,  and  more  especially  by  the  development  of  limbs. 
Our  task  now  consists  in  giving  a  rough  sketch  of  the  develop- 
mental displacements  which  have  been  the  main  cause  of 
diverting  the  nerves  from  their  primitive  segmental  course. 

3.    Modijications    of    Sensory    Distribution    occurring    in    the 
lliglust  as  compared  icith  the  Lowest  VertdyrcUa. 

The  superior  primary  branches  in  man — represented  in 
diagrams  (Figs.  5  and  6,  8  p  d)  by  the  unshaded  area  which 
stretches  from  the  root  of  the  nose  over  the  forehead,  top,  and 
back  of  the  head,  and  back  of  the  neck  and  body  down  to  the 
tip  of  the  coccyx— differ  little  in  their  distribution  from  that 

s  2 
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of  the  o«rro8jK)n<linp  bmnclws  in  tlio  priinitive  vfrtolmito 
typo.  Tlio  two  cniriiiii  hmncln's  liuv«'  tinit«*<l  to  form  tl»o  firift 
division  of  the  fifth  nerre  which  snpplios  the  skin  over  the 
antiTior  part  of  the  neural  cavity  a«  fur  forwards  ag  the  root  of 
the  none  (Fip.  G,  spd).  As  the  neural  cavity,  however,  haji 
become  niuclt  expanded  in  the  hi^^her  vertebrata,  and 
especially  in  man  in  order  to  make  room  for  the  greatly 
incn'rtse^l  size  «»f  the  brain,  the  skin  of  the  back  of  the  neck 
with  the  snperior  bmnches  erf  the  upper  cervical  pairs  of 
nerves  is  dra«rpe<l  upwards  in  sncii  a  way  that  the  skin  over 
the  back  of  the  howl  is  snppliod  from  the  crrvical  and 
not  from  the  cn^nial  |K>rtion  of  the  cord,  and  conwrjnently  the 
posterior  (superior)  brandies  d  the  upper  (anterior)  cervical 
nerves  are  directed  slantinjrly  backwards  and  npwanls  (npwanls 
and  forwanls)  in8toa<I  of  Uv?k wards  (vertically  npwanls)  as  in 
the  primitive  vertebrate  type.  From  the  superior  branches  of 
the  upj>er  cervicjd  nerves  we  jmss  on  to  the  other  cervical 
nerves,  thenw*  to  the  dorsal,  lumlmr,  sacral,  and  coccygeal 
nerves  (Fig.  5,  8  P  d)  in  their  numerical  onler  from  above 
downwards  (liefore  backwanls),  as  in  the  primitive  vertebrate 
ty[)e,  the  chief  <lifl*erence  l>eing  cause<l  by  the  developnent  of 
the  erect  jxwture  in  man,  an<l  consisting  in  the  fact,  that  in 
him  the  nerves  behind  the  first  df>rsal  have  an  increasingly 
downward  (Uickward)  inclination,  instead  of  being  direct^^l 
iMU'kwiirds  (v«Ttin»Ily)  ais  in  the  primitive  vcrtobnite  animal. 

In  ewletwonring  to  nnravel  the  dii^tribution  ()f  sensory  nerves, 
(inr  main  <liffi(>ulty  arises  when  we  come  to  deal  with  the  limb 
l^cxuscM.  At.  w«»  have  just  »*«'n,  the  su))erior  primary  divisions 
do  not  (>nter  into  the  formation  of  plexuses,  which  are  con- 
wqut'utly  constitutnl  by  tl»e  cttmplex  union  of  bmnches  of  the 
inferior  primary  divisions  of  the  nerves..  Two  sii|>|Mi«itious 
are  {tossiblo  with  regiird  to  the  plexuses;  either  the  dorsal 
liranches  of  the  inferior  division  alone,  or  K)th  tbc  dorsal  anrl 
ventral  bmnch(>s  are  arn^tetl  in  the  limbs. 

The  Hrst  alternative  was  maintaiix'd  by  (Soodsir,*  but  the 
most  ctirsory  ins|MH*tion  of  the  distriUition  of  the  norrcs,  even  in 

*  CtoodalE,  *Eilin.  New  Fhit.  JaqiimI,'  new  tcriM,  wtl.  t.  .Tiuiwirjr.  1887: 
*AlMit  MrmoirK,*  mL  ii.  p.  5.19;  qooUnl  tmm  rnlrrw4i.*J<Mttnnl«>r  Aimt  nnd 
'  FbyiJnI.'  T»l.  xxt.  |».  «20. 


a«lult  man,  shows  that  it  oaiinot  be  true,  at  K-ast  with  rrirjinl  to 
the  sensory  bmnchoH.  Were  it  true,  the  sensory  nerves  of  the 
ventral  branehes  would  be  as  regular  in  their  distribution  as 
we  have  alreu^ly  found  the  sensory  branches  of  the  superior 
divisions  of  the  nerves  to  Ik?.  Beginning  with  the  cranial 
branches  which  have  aiuaigainatcnl  to  form  the  third  branch 
of  the  tifth  nervo,  we  should  ])ass  on  to  the  cervical  and 
then  to  the  dorsal  nerv(»s  iu  their  numerical  order.  That, 
however,  is  not  the  order  met  with.  The  skin  over  the 
<davicle  and  first  intercostal  space  is  supplied  by  the  descend- 
ing branches  of  the  cervical  plexus,  derived  from  the  thinl  an<l 
fourth  <*erviciil  nerves;  but,  instead  of  the  skin  immediately 
adjoining  this  being  supplied,  as  it  ought  to  be  according  to 
<uMMlsir's  8Up{M>sition,  by  the  ventral  bnujehes  of  the  remain- 
ing cervical  bnmches  in  their  numeri(^il  onler,  it  is  supplif^l 
by  the  cut^iueous  fihunents  of  the  intere«iMtal  branch  of  the  iu- 
tercosto-hunieral  nerve  derive<l  from  the  h'ccond  dorsiil  nerve. 
Clciirly,  then,  the  ventml  as  well  as  the  dorsal  branches  of  the 
inferior  primary  divisions  of  the  fifth  cerviciil  to  the  first  dorsiil 
uerve  inclusive  are  arresteil  in  the  upjv^r  limbs.  From  the 
s«H'ond  dorsjil  to  the  first  lumbar  uerve  the  anterior  sensory 
branches  follow  in  their  numerical  order;  but  we  find  that  the 
skin  of  the  inguinal  and  hy[M»gaistric  regions,  as  well  as  the 
sides  of  the  scrotum,  are  supplied  by  cutaneous  branches  of  the 
first  lumlMr  nerve,  whilst  the  adjoining  skin  of  the  prnis,  the 
C(;ntre  of  the  scrotum  and  the  })erina*um  are  supplieil  by  the 
pudic,  which  is  derived  from  the  third  and  fourth  s;iend  roots. 
It  is  manifest,  therefore,  that  the  ventral  as  well  tis  the  dorsal 
branches  of  the  inferior  primary  divisions  of  the  second  lumbar 
to  the  second  sacral  inclusive  are  arrested  in  the  lower  ex- 
tremity. That  btith  branches  of  the  inferior  primary  divisions 
of  the  spinal  nerves  enter  into  the  formation  of  the  limb  plex- 
uses has  been  still  more  convincingly  proved  by  Dr.  Paterson 
from  embryological  oljservations,  but  I  natumlly  prefer  to  ajv 
pr<Nich  the  subject  from  the  clinical  stand|)«)int.  It  is  now 
ap)Hin>nt  that  we  cannot  make  a  further  step  in  unravelling 
the  distribution  of  the  cutaneous  nerves  until  we  study  the 
constitution  of  the  limli-plexuses,  at  any  rate  so  far  as  their 
sensory  branches  are  concerned. 
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CJONSTITUTION  OF  THE   LIMB-PLEXU8E8. 

It  has  been  known  to  myself  for  some  cunsidcrabltt  time, 
that  if  the  upper  extremity  ]>e  pliu»e<]  in  the  embryological 


Fw.  4.  The  Hn«l  i»of1ion  <-\<  ■ .  A  border  of  riglit  arm  • 

tbcnriMofHi:  .  I>>  <lt'«tnioliTeU<«ioii<if  tli< 

tir>t  and  MT.  ~.  and  the  aluided  portiiin  r 

U-n  arm  of  tiK'><'  i' |Mf  ■<•  nUt  tl to  area  of  aiimrthniin  fnti><'<i  >>y  »■ 
liiihin  of  tli«>  tifili  orrvit-al  root,  a«  in  Kr)i'«  p.inilyi»is.  A  bark  vi' 
iibow  u  Miiiiiiar  «lit»tnbution  to  the  front  one. 

(MMition,  that  is,  with  the  thumb  direetni  outsuinis  or  upuanU 
and  the  |NiIm  forwards  or  towards  the  front  of  the  UnIv,  tlie 

*  Rf««  (J.). **  Diatribiition  of  AniPxlboKiit  in  t^aiic*  of  Diar.isp  of  the  Bnutdir*  IiikI 
•r  the  Boots  of  tho  Br.irhial  PU>xum"  '  Brais;  April.  IKHI,  pt  xxt.  p^  51 ;  •*  A 
l^Me  of  Maltipln  I'uniourft,  &o."  IhiH,  JaBuary,  1885,  |4.  xxviii.  p.  &01.  8<«  alao 
llinrbnrn  (TTilliNm).  "Caara  of  Injury  to  the  CervkiU  BegiM  ef  the  BpiMi 
Carl.*  JItid.  January,  1887,  pC  xxxvi.  p.  HO. 
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pre-jixiikl    bonier  from  the  tip  of  the  shoulder  down  to  the 
niet«unir|K>-phahiuge*il  articulations  of  the   in<lex   finger  and 
thumb  is  supplied  by  the  fifth  cervical  root  (Fig.  4,  5,  5),  and 
that  the  jjost-axial  bonier,  from  the  axilla  to  the  finger  tips 
inclusive,  is  supplieil  by  the  humeral  branch  of  the  second,  the 
first  dorsal,  and  the  eighth  cervical  nerves  (Fig.  6.  8,   1,  ~i. 
Obser^'ations  ma<le  in  cases  of  disease?  of  the  cauda-equina, 
and  e8{>ecially   in   the  case   of  a  man  sufTering  from  latent 
spina-bifiila,  which  I  had  an  op|K)rtunity  of  showing  to  the 
society  at  a  previous  meeting,  ami  a  re|)ort  of  whose  case  will 
be  found  in  the  present  number  of '  Bkain,'  in  what  will  prove 
a  very  able  and  im[H>rtaut  j>;i{>er  by  Dr.  William  Thorbum, 
has  convinceil  me  that,  if  the  lower  extremities  Ix;  also  placed 
in  the  embryologici»l  or  tailor  |HWition,  the  pre-axial  border  is 
supplieil  by  the  cutaneous  nerves  of  the  upiK*r  four  lumbar 
nerves,  and  the  (Hjst-axial  by  the  coccygeal  and  sacral  sensory 
nerves.     From  the  same  case  I  was  able  to  conclude,  that  the 
most  distal  parts  of  the  pre-axial  border  were  supplie<l  from  the 
lower  of  the  four  lumbar  nerves  and  of  the  post-axial  border 
by  the  higher  of  the  ssicral  nerves.     Dr.  Herringham  comes  to 
conclusions  with  regard  to  the  distribution  of  the  cutaneous 
nerves    of  the    brachial    plexus   which   fully   bear  out  my 
inferences  from  jwthologicjil  observations.     He  states  that  (1) 
of  two  spots  on  the  skin  that  which  is  nearer  the  pre-axial 
border  tends  to  be  supplied  by  the  higher  nerve,  and  (2)  of 
two  spots  in  the  pre-axial  area  the  lower  tends  to  be  supplie<l 
by  the  lower  nerve,  and  of  two  sj>ots  in  the  post-axial  area  the 
lower  tends  to  be  supplied  by  the  higher  nerve.     Dr.  Paterson, 
who  approjiches  the  subject   from   a   different   standpoint   to 
either  Dr.  Herringham  or  myself,  formulates  other  important 
laws  with  regard    to    the  distribution    of   the   nerves   in    the 
plexust's.     He  finds  that  (1)  the  inferior  primary  divisions  of 
the  nerves  entering  the  plexuses  divitle  into  dorsal  and  ventral 
trunks;  (2) that  both  of  these  tiunks  are  arrestetl  in  the  limb; 
(3)  that  in  the  formation  of  the  plexuses  the  dorsal  unite  with 
dorsal  and  the  ventral  with  ventral  branches  only,  ami  (4)  that 
the  i>!irts  derive«l  from  the  dt»rsal  |M»rts  of  the  embryonic  limb 
— the  extensor  surfaces — are  supplie<l  by  nerves  derived  from  a 
union  of  dorsal  trunk,  and  the  parts  derived  from  the  primi- 
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tivo  vcntml  surfticcs — the  flexor  surfuces — by  nenres  derived 
from  a  union  of  ventml  tninks.  In  a  recent  oonyermtion  with 
Dr.  Paterson,  I  And  that  he  does  not  at  present  insist  upon  the 
truth  of  the  third  of  these  laws  so  strongly  as  he  did  when  he 
wrute  his  jwper  on  the  liml>-ph»xu8t»8.  He  now  admits  that 
the  small  9<Mrttie  ner^'e,  for  example,  is  formed  probtibly  hy  a 


I    I     H     ..  .lUj  G.       DlAi.UAM    sUuHISli    C'lTANKOlS    l>l!millVl  1  luN    tiX    U 
IVmTKBIuK   AU'KCT   or  TIIK    UoHY    KK^fKlTIVKLT. 

t>ri>.  Distribution  of  0ii}>urior  priiunry  diviMnn*  of  nrnrrs:  i  rnd,  i 
of  th«  ilnranl  iind  vciitril  triinkit  of  tlu>  itifirior  prinwry  <liTi- 
Tiiu  nnti  of  distribution  nf  the  donal  tmiika  of  iho  infvri 
nlouo  liuid. 


union  of  dorsiil  and  ventnd  fibres,  and  th©  external  or  short 
Hiiphcnous  nerve  is  undoubtedly  so  constitutnl. 

The   enunciation  of  tiu'se   laws   has   now    pl<uv«i    us   in  a 
position  to  nu4>  out  the  ditttribution  of  the  lateral  and  anterior 
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hranflioR  of  the  cutaneous  nerves.  And  firet,  with  regard  to 
the  anterior  or  ventral  brunches  (Figs,  ti  and  7,  iruv),  we 
have  already  seen  that  the  cranial  branches,  distributed  to  the 
lower  lip  and  chin,  and  the  cervical  branches,  distributed  to  the 
anterior  |)art  of  the  neck  and  over  the  clavicle,  may  be  taken 
in  tlieir  numerical  order.  The  only  point  worthy  of  notice  is, 
that,  wliile  the  branches  of  the  6Ui)erior  division  of  the  upi)er 
cervical  nerves  are  dragged  upwards  (forwards)  over  the  back 
of  the  head,  the  branches  of  the  ventral  trunks  of  the  inferior 
division  are  dragged  so  that  they  slant  downwards  (backwards), 
this  Ix'ing  rendcretl  necessary  in  order  to  supply  the  skin  of 
the  upjK'r  and  anterior  part  of  the  thorax,  which  would  other- 
\Ni><  have  been  left  destitute  of  nerves  by  the  arrest  of  the 
lower  four  corvicid  an<l  first  dorsal  nerves  in  the  limb. 

Passing  on  from  the  thinl  and  fourth  cervical  nerves,  we 
come  to  the  fifth  cervical  nerve,  which  supplies  the  pre-axial 
border  of  the  u])|H'r  extremity.  Now,  in  the  course  of  develop- 
ment, the  arm  rotates  outward  at  the  shoulder-joint,  so  that 
the  outer  and  anterior  surface  of  the  shoulder  slips,  as  it  were, 
under  the  skin  of  the  dorsal  surface,  and  thus  the  dorsal 
branch  of  the  inferior  division  supplies  the  skin  over  the 
ventral  surface  of  the  shoulder ;  while  at  the  dist^il  extremity 
of  the  limb  there  is  a  reverse  process,  insomuch  as  the  skin  of 
the  ventnd  surface,  with  its  nerves,  is  drawn  dorsjilly  over  the 
last  phalanx  of  the  tliumb,  and  the  two  last  phalanges  of  the 
fingers.  The  circumflex  nerve  is  the  dorsal  branch  of  the 
inferior  division  of  the  fifth  nerve,  while  the  ventral  p«.)rtion 
of  the  siime  root  runs  in  the  musculo-cutaneous  nerve,  the 
cutaneous  branches  of  which  supply  the  pre-axial  border  of 
the  lower  third  of  the  arm  and  of  the  whole  of  the  forearm  and 
hain«l  down  as  far  as  the  metiicar|)o-phalangeal  articulations  of 
the  thumb  and  index  finger.  The  musculo-cutaneous  nerve  is 
also  connected  with  the  sixth  root,  while  the  median  is  derived 
from  the  sixth  and  seventh  cervic4il,  and  the  first  dorsal  roots; 
but  it  is  probable  that  the  cnt*»neous  branches  of  these  two 
nerves  are  derived  from  the  fifth,  sixth,  and  seventh  cervical 
roots, the  fibres  of  the  first  jlorsid  r<K)t  which  nm  in  the  me<lian 
nerve  supplying  most  probiibly  the  small  muscles  of  the  bail 
of  the  thumb.     The  anterior  surface  of  the  post-axial  bonier  of 
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tlio  ui)|)or  oxtremity  is  supplied  by  the  nerve  of  Wri»lx3rp,  the 
internal  cutaneous,  and  the  terminal  branches  of  the  ulnar; 
tht>80  neryes  are  derived  from  the  inferior  cord  of  the  brachial 
plexuH,  which,  in  its  turn,  is  made  up  of  the  eighth  cervical 
and  first  dorsal  roijts,  the  eighth  cervical  supplying,  acconling 
to  Herringham's  law,  the  distal  parts;  that  is,  the  ulnar  half 
of  the  palm  and  two  and  a  hulf  fingers,  and  possibly  the  greater 
|)ortion  of  the  inner  surface  of  the  forearm.  In  tracing  the 
anterior  nerves  in  their  numerical  order,  then,  we  pass  in  a 
descending  order  from  the  fourth  cervical  root  supplying  the 
skin  on  the  anterior  and  inner  surface  of  the  shoulder,  to  the 
fifth  rot)t  supplying  the  anterior  surface  of  the  pre-axial  U»nler 
of  the  lower  part  of  the  arm  and  of  the  forearm  and  hand,  to 
the  sixth  and  seventh  supplying  the  middle  of  the  forearm,  the 
radial  surface  of  the  i>alni,  and  the  palmar  surface  of  the  tliunib 
and  one  and  a  half  fingers ;  and  then  in  an  ascending  onler 
from  the  eighth  cervical  root  supplying  the  ulnar  half  of  the 
jKilm  and  two  and  a  half  fingers,  and  a  i>art  of  the  anterior  and 
inner  surface  of  the  forearm,  to  the  first  dorsal  root  supplying 
chiefly  the  anterior  and  inner  surfiice  of  the  arm,  to  the 
cutaneous  branches  of  the  second  root  (intercosto-humeral) 
distributed  over  the  second  intercostal  inters{mce ;  and  then 
{Missing  down  the  front  of  the  thorax  and  abdomen  to  the 
symphysis  pubis,  we  meet  with  the  remaining  dorsjil  nerves  in 
their  numerical  order. 

In  endeavouring  to  unravel  the  cutaneous  nerve«  of  the 
lumlK)-8acral  plexus,  it  must  be  remembered  that  the  limb 
luis  been  rotattnl  inwards,  in  the  course  of  development,  in 
such  a  way  that  in  the  adult  the  ventral  surface  is  repre- 
sented by  the  inner  side  and  back  of  tlie  thigh,  the  back  of 
the  leg,  the  heel,  and  the  sole  of  the  foot ;  while  the  dorsal 
surface  is  represent^Hl  by  the  surface  of  the  buttock,  the  front 
of  the  thigh  over  the  extensor  muscles,  the  front  of  the  leg, 
and  the  dorsum  of  the  foot.  Following  the  course  of  the 
ventnil  branches  of  the  inferior  divisions,  we  pass  from  the 
anterior  branch  of  the  twelfth  dorsal  nerve  to  the  hypogastric 
and  inguinal  brtiuchos  of  the  ileo>hy|K)gastricand  ilei»- inguinal 
nerves,  lK>th  derivetl  from  the  first  lumbar  root,  the  genito- 
crural  derived  from  the  second  lumbar,  the  cutaneous  branches 
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of  the  ubturntor  nerve  (ierive<l  from  the  third  and  fourth 
lunitmr  roots,  the  phmtar  cutaneous  and  the  internal  and 
external  plantar  nerves,  which  are  branches  of  the  internal 
popliteal  derived  from  the  fifth  lumbar  and  first  and  second 
sacral  n^mts ;  and  then,  ascending  along  the  outer  border  of 
the  sole  supplied  by  the  external  or  short  saphenous — a  mixed 
dorsal  and  ventral  nerve  derived  from  the  second  and  third 
sacral  roots — we  jwiss  up  the  middle  of  the  back  of  the  leg  and 
thigh  supplied  by  the  small  sciatic  nerve  and  its  branches 
derivetl  from  the  third  and  fourth  sacral  roots,  and  finally  to 
the  skin  al)out  the  anus  and  coccyx  supplied  by  the  fifth  and 
sixth  sacral  and  the  coccygeal  nerves. 

The  nerves  derived  from  the  dorstil  trunks  (Figs.  6  and  7, 
I  p  D  d)  of  the  inferior  primary  divisions  are  distributee!  (the 
area  of  their  distribution  is  alone  sha<led  in  Figs.  0  and  7)  in 
a  similar  manner  to  the  nerves  of  the  ventral  trunks,  only  in 
tnu;ing  them  we  must  pass  down  the  dorsal  instetid  of  the 
ventral  as|M>cts  of  the  limbs.  The  two  cranial  dorsal  tninks 
unite  to  form  the  second  branch  of  the  trigeminus  which  is 
<listribute<l  to  the  upj)er  lips,  nose,  and  side  of  the  cheeks,  and 
from  these  we  pass  down  the  side  of  the  neck,  taking  the 
lateral  branches  of  the  four  upper  cervical  nerves  in  their 
numerical  order.  From  the  tip  of  the  shoulder  supplied  by 
the  fourth  root  we  pass  to  the  dorsal  branch — the  circumflex 
nerve — of  the  fifth  root,  thence  to  the  external  and  internal 
cutaneous  and  the  radial  ner\es,  which  are  branches  of  the 
musculo-spiral,  derived  chiefly  from  the  sixth  and  seventh 
roots ;  now  ascending  along  the  posterior  aspect  of  the  post- 
axial  border,  we  encounter  the  posterior  cutaneous  branches 
of  the  ulnar,  the  internal  cutaneous,  the  nerve  of  Wrisberg, 
and  the  humeral  branch  of  the  intercosto-humeral,  derived 
resjKJctively  from  the  eighth  cervical  and  first  and  second 
dorstil  root«,  and  then  we  descend  along  the  lat<;ral  as|MH*t  of 
the  trunk,  taking  the  remaining  dorsal  nerve-roots  in  their 
numerical  orrler. 

Passing  now  to  the  lumbar  roots  we  come  to  the  iliac 
branches  of  the  ileo-hypogaijtric,  ileo-inguinal  nerves,  derived 
from  the  first  Inmlmr,  the  external  cutaneous  from  the  second, 
the  middle  and  internal  cutaneous  and  the  long  or  internal 
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Bapheiiutis  bmnclu's  of  tlio  anterior  crural  derivftl  iroin  the 
second,  third,  and  I'ourtii  IinnlKir  r(X)t« ;  and  now  crossin*?  over 
the  dorsum  of  the  foot  and  ascending  along  it«  external  bonier 
to  the  outer  surface  of  the  leg  we  come  in  succession  to  tlie 
cuUiueous  branch  of  the  musculo-cutane<)Us,  the  external  or 
short  saphenous,  and  tlie  cutiuieous  branch  of  the  external 
|K>pliteal,  all  derive<l  from  the  fifth  lumbar  and  the  first, 
sj'cond,  and  thinl  sacral  roots ;  and  then  we  piss  along  the 
external  aspect  of  tiie  back  of  the  leg  and  thigh,  which  is 
supplied  by  the  small  sciatic  nerve,  derive<l  from  the  thinl 
and  fourth  sacml  r«M>t8,  an«l  finally  we  come  to  the  skin  of  the 
anus  and  i)erina)uni,  middle  of  the  8<*rotum,  and  jHMiis.supplitHl 
by  the  inferior  hiemorrhoidul,  inferior  pudendal,  and  pudie 
nerves,  derived  from  the  third  and  fourth  sjiend  nerves,  and  to 
the  skin  al)out  the  anus  anil  coccyx,  supplied  by  the  coccygenl 
nerves.  I  have,  however,  been  unable  to  disct)ver  how  the 
dorsiil,  as  ajmrt  fn»m  the  ventral  branches  of  the  lower  sacral 
and  coccygeal  nerves,  are  distributed. 

4.  Distribution  of  the  Visceral  Sensory  Nervet. 

Having  now  mapjHHl  out  the  cutaneous  surface  of  th<  I- •  i\ 
into  its  M'gmental  nerve-territories,  it  renuiins  for  ire  t^  .1,  > I. 
as  briefly  as  |M>ssible,  in  the  Siinie  way  with  the  iinuTvation 
of  tlu;  viscenu  In  describing  tlie  constitution  of  a  siiinal  nerve 
allusion  was  made  to  the  symiNithetic  branch,  which  \iaxi» 
from  the  nerve  at  or  near  ihe  union  o{  the  |>osterior  (su|)erior) 
and  anterior  (inferior)  r(x>ts.  These  branches  form  the  rami 
eommunicante*,  which,  emerging  from  the  spinal  conl  along 
with  the  other  rtK)ts,  enter  the  lateral  and  collateriil  ganglia 
of  the  sym]Mithetic,  ranged  along  the  sidt^s  and  front  of  the 
spinal  column.  Now  the  n>seanrlie8  of  (raskelP  have  shown 
that  there  are  two  varieties  of  these  branches  ;  in  the  one  the 
fibres  are  destitute  of  medulla,  uhil(>  in  the  other  they  are 
nieiluliatcd,  the  two  forming  respectively  a  grey  and  while 
trunk,     (faskell  has  also  shown  that  the  grey  trunk  is  made 

*  Gft«ki'U  (W.  U.X  "Oil  Ihu  Htructurr,  Distribution  of,  mni  FumiioiM  of  tlio 
Ntrvi-a  wliich  iiitivrxstv  the  Viacvim  mmI  Vnacular ttyktcnu," ' The  JounuU ot ]*liy«> 
iol-.gy,  vol.  vil.  188(J,  |k  1. 
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np  of  n<'rv«»  lihri's  whii-li  Imvo  a  e«'ntri|H'tal  courst? ;  tlwy  liavo 
alrt'ttdy  jmsstil  through  the  ganglia  of  the  syiiij>»itl»etie,  wliere 
they  have  berii  deprived  of  their  medulla,  and  now  paw 
iiiwtirds  to  supply  the  blotxl -vessel 8  of  the  vertebral  column, 
and  the  eord  with  its  membranes.  According  to  this  view,  the 
white  rami  alone  contain  fibres  for  the  innervation  of  the 
viscera,  or  splanchnic  fibres.  The  splanchnic  nerves  issue, 
acconling  io  (taskell,  from  the  spinal  cord  in  definite  thoracic, 
cervico-cranial,  and  sacral  regions.  The  thoracic  group  emerge 
with  the  roots  of  the  spinal  nerves  from  the  second  dorsal  to 
the  second  lumbar  inclusive.  The  cervico-cranial  group  are 
contained  in  the  internal  branch  of  the  spinal  acce8s<jry  nerve, 
which  is  derived  fn>m  the  first,  second,  and  proUibly  the  thinl 
cervic4il  nerves,  and  its  fibres  pass  out  to  join  the  ganglia  on 
the  main  stems  of  the  vagus  and  glosso-pharyngeal  nerves. 
The  sacml  group,  which  constitute  the  main  portion  of  the 
nervi  trigentes^  emerge  along  with  the  roots  of  the  second  and 
third  s>icral  nerves,  and  pass  directly  to  the  hypogastric 
plexus ;  whence  they  send  branches  upwanls  to  the  inferior 
mesenteric  plexus  and  downwards  to  the  bladder,  rectum,  and 
generative  organs. 

The  question  now  is,  from  what  cells  in  the  spinal  cord  do 
these  fibres  take  their  origin  ?  Some  years  ago,  I  had  myself 
sugge8te<l  that  the  sympathetic  fibres  were  deriveil  from  the 
cells  of  Clarke's  column.  My  reasons  for  coming  to  this 
c4»ncliision  were  that  the  ganglicm  cells  in  Clarke's  column  are 
bi|)olar  and  in  other  morphological  respects  similar  to  the  cells 
of  th«'  symiKithetic  ganglia  ;*  that  this  column  is  present  in 
the  thoracic  |x>rtion  of  the  cord,  which  supplies  nerves  to  the 
viscem ;  that  it  is  al)sent  on  a  level  w  ith  the  lower  cervical 
an<l  lumbo-sacral  jwrtions  which  supply  nerves  to  the  limljs; 
and  that  one  of  the  nnclei  of  origin  of  the  spinal  accessory 
nerve  and  of  the  vagus — the  great  visceral  nerve — consists  of  a 
gnnip  of  bi{)olar  cells  like  those  of  Clarke's  colimin.  This 
idea  has,  quite  independently  of  anything  that  I  have  stiid, 
U^en  worked  out  in  detail  by  Dr.  Gaskell,  and  placed  by  him 

'  Thu  idc«  WHS,  I  believe,  firvt  Miggeated  to  mc  by  «  powage  in  Poinoare's 
work  on  the  Nerrnnii  System,  wliich  I  hnTe  not  lia<l  time  or  opportanity  to 
t«l.  nlify, oth»-n»ri»r  I  xtirMil!  liavo  jrivon  th«*  <1iMiiK>t  rpfireoeo. 
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upon  a  Acientinc  foundation.  He  has  hIao  shown  that  m>me 
splanchnic  fibres  are  derived  from  the  cells  of  the  lateral 
part  of  the  anterior  grey  horn — the  respiratory  tract  of  Bell ; 
while  others  are  connected  with  the  spinal  ganglia  and  enter 
the  cord  in  the  posterior  roots,  these  being  doubtless  endowed 
with  sensory  functions.  It  has  not,  however,  been  fonnd 
possible  to  se|)arate  the  sensory  from  the  motor  fibres  in  their 
peripheral  distribution,  but  it  is  highly  probably  that  the 
two  kinds  of  fibres  run  together  in  the  same  nerves  to  reach 
the  respective  viscera.  I  shall  therefore  presume  npon  the 
knowledge  of  my  audience  of  the  further  distribution  and 
connections  of  the  splanchnic  nerves,  including  the  vo^*,  and 
shall  now  proceed  to  apply  the  distribution  of  sensory  nerves 
just  sketched  out  to  the  explanation  of  the  sensory  disorders 
met  with  in  various  diseases. 


5.  AppliccUion  of  the  Distribution  of  Setisory  Nerves  to  the 
explanation  of  Sensory  Disorders, 

In  dealing  with  this  part  of  my  subject,  I  shall  pass  over 
tho  more  familiar  applications  of  sensory  distribution  in  the 
diagnosis  of  disease  ;  such  as  the  indication  which  the  presence 
of  anaesthetic  and  hyperiesthetic  belts  of  skin  surrounding  the 
body  and  passing  down  the  limbs  gives  for  loc4ili.Hiiig  disease 
in  the  spinal  cord  and  spinal  roots,  and  shall  direct  my  attri- 
tion to  tho  explanation  of  the  pains  observed  in  disease  of  the 
internal  organs.  Now,  disease  of  an  internal  organ — say  the 
stomach — is  accompanied  by  pain  over  the  seat  of  the  organ — 
the  epigastrium  in  the  case  of  the  stomach — a  pain  that  may 
be  regarded  as  of  splanchnic  origin  and  named  accordingly 
the  splanehnie  pain.  In  addition  to  this  jMiin,  the  patient 
complains  of  |min  between  the  shoulders  and  in  front  of  the 
chest.  On  being  asked  to  jxiint  to  the  seats  of  these  pains,  he 
places  the  palm  of  the  hand  broadly  across  the  chest  jnst 
below  mid-sternum  for  the  front  pain,  and  indicates  the 
shoulder  pain  by  ptissing  one  hand  over  the  shoulder  of  the 
same  side  and  (M)inting  with  the  tijis  of  the  fingers  to  a 
situation  somewhat  low  down  between  the  shoulders,  moTing 
the  finger  tips  from  side  to  side  to  show  that  the  pain  is 
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hilatml  liiui  Homcwiiat  (litViist'l.  Short,  stout  patients  fail 
to  rta<h  us  low  tlown  lx?twt?en  the  shoulders  as  they  desire  by 
I  Kissing  the  hand  from  above,  and  then  attempt  to  reach  it  by 
piissiiiir  the  forearm  behind  the  back  and  directing  the  tips  of 
the  liiii^ers  upwards;  most  of  them  find  themselves  still 
further  now  from  the  desired  point  than  before,  and  immediately 
rttiiru  to  the  first  means  of  indicating  the  seat  of  the  pain  by 
{Ktssing  the  hand  over  the  shoulder.  Some  patients  indicate 
thr  seat  of  the  ptiin  by  ptissing  the  forearm  behind  the  back, 
flexing  and  supinating  the  forearm  so  that  its  nulial  border  rests 
on  the  shoulder  blade,  and  then  moving  the  nail  of  the  thumb 
tninsversely  a<^ro8s  the  spine  from  side  to  side  opposite  the 
spinous  process  of  the  fourth  or  fifth  dorsal  vertebra.  These 
associate<l  pains  of  dyspepsia  are,  therefore,  situated  in  the 
region  of  distribution  of  the  posterior  and  anterior  branches  of 
the  fourth  and  fifth  dorsal  nerves.  Sometimes  the  patient  may 
experience  a  feeling  of  oppression  or  constriction  in  the  left 
side,  which  may  be  caused  either  by  irritation  of  the  lateral 
branches  of  the  same  nerve,  or  by  a  partial  spasm  of  the  inter- 
costal muscles  supplied  by  them.  The  explanation  of  these 
associated  })ains  in  dyspepsia  is  to  be  found  in  the  fact,  that  the 
stomach  has  been  developed  as  an  upper  thoracic  organ,  and 
that  in  its  downward  displacement  it  has  carried  its  nerves  with 
it^  The  splanchnic  nerves  of  the  stomach  are  derived  from  the 
fourth  and  fifth,  and  probably  the  sixth  dorsal  nerves,  and 
when  the  splanchnic  peripheral  terminations  of  these  nerves  are 
irritated  the  irritiition  is  conducted  to  the  posterior  roots  of  the 
nerves,  and  on  reaching  the  grey  matter  of  the  posterior  horns 
it  diffuses  to  the  roots  of  the  corresponding  somatic  nerves  and 
thus  causes  an  associated  pain  in  the  territory  of  distribution  of 
these  nerves,  which  may  appropriately  be  named  the  sonuUic 
pain.  Another  very  important  associated  pain  of  gastric 
disorder  is  brow-ache.  The  ])atient  indicates  the  seat  of  this 
pain  by  placing  the  palm  of  the  hand  broadly  across  the  fore- 
head, and  while  raising  the  hand  he  generally  bends  the  head 
a  little  forward  and  to  the  side  to  meet  the  palm.  The  severity 
of  this  pain  is  indicated  by  the  mournful  and  lugubrious 
expression  of  the  patient  while  the  hand  is  being  placed  on  the 
forehead.     It  is  most  likely  that  this  pain  is  caused  by  irrita> 
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tion  of  thii  pn('nii)o<^a8tri(*  injrvo,  Imt  us  wlmt  \\r  may  call  tho 
somatic  associated  district  of  this  nerve  extends  over  most  of 
the  head  and  face  it  is  difficult  to  know  why  the  forehead 
should  Ikj  particuhirly  selected.  It  has  o<rcurre<l  t«)  me  that 
the  pain  mi^ht  be  due  to  some  changes  in  the  cerebral  vessels 
caus4Ml  by  irritation  of  the  vaso-motor  nerves  of  the  carotid 
cerebral  circulation,  which  are  derive<l  from  the  upi>er  thoracic 
region,  but  this  view  d<K's  not  afford  a  vt-ry  satisfactory 
explanation. 

Let  us  now  consider  the  associate*!  jwins  of  <lisease  of  the 
lung».  DifM^ase  in  the  sulwtancc  of  the  lung,  whiidi  does  not 
jiH'.ss  upon  neighlxHiring  pairts,  is  not  accom|)ani«Mi  by  very 
definite  pains  of  any  kind,  unless  the  pleura  be  implicated. 
In  uncomplirate<l  cases  of  pneumonia  the  patient  complains 
of  a  dull  pain  in  the  region  of  the  inflamed  organ,  which  is 
most  prolmbly  of  splanchnic  origin  ;  while  the  most  prtmiinent 
associated  disonlers  apjKjar  to  be  caused  by  irritation  of  the 
pneumogastric  nerves.  These  consist  of  jwlpitation,  gastric 
•lisorders,  and  rumbling  of  the  bowels  with  an  uneasy  feeling  of 
flatulence.  An  attack  of  acute  crujwus  pneumonia,  esjiecially 
in  young  jx^ople,  is  often  ushered  in  by  severe  vomiting, 
accompanied  occasionally  by  diarrhoea,  so  that  at  first  the 
general  syniptoms  are  more  like  those  of  acute  gastric  catarrh 
than  of  an  inflammation  of  the  lungs.  In  the  c<mr8e  of  a 
pneumonia,  also,  patients  often  complain  of  a  |)ain  at  mid- 
sternum  and  between  the  shoulders,  such  as  we  have  found 
to  accompany  primary  disease  of  the  stomach,  and  they 
sometimes  apjx^al  t*)  the  medictil  attendant  to  prescrilje 
something  to  remove  the  wind  on  the  stomach,  the  presence 
of  which  is  also  indicate<l  by  Ixdchings. 

The  |win  of  jieurmj  is  often  felt  over  the  anterior  pjirt 
of  the  alxhmien,  this  U-ing  clearly  cansi^l  by  «lin'<*t  irritation 
of  the  intercostal  nerves  in  Uieir  passage  over  the  pleura 
in  the  first  juirt  of  their  cours*\  The  accom])iinying  stitch 
of  pleurisy  is  qiainly  caused  by  sfvism  of  the  intercostal 
muscles  and  of  the  diaphragm  from  reflex  irritation.  All 
these  pjiins  are,  therefore,  the  result  of  direct  or  reflex 
irritation  of  the  somatic  nerves,  which  pass  in  or  near  the 
inflamed  membrane.    There  is,  however,  an  aMoeiatetl   puin 
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often  present  in  pleurisy  for  which  it  is  somewhat  difficult  to 
find  an  explanation.  We  allude  to  pain,  often  severe  and 
urgent,  over  the  outer  third  of  the  clavicle,  and  reaching  to 
the  shoulder  tip — the  territory  of  the  anterior  branch  of  the 
fourth  nerve.  Sometimes  the  pain  feels  as  if  a  nail  were  being 
driven  into  the  joint,  and  in  these  cases  it  may  be  inferred 
that  the  sensory  nerves  of  the  joint  (a  branch  of  the  supra- 
scapular nerves  derived  from  the  fourth  and  of  the  circumflex 
nerve  derived  from  the  fifth  cervical  root)  are  in  a  state  of  irri- 
tation. Now  the  fourth  and  fifth  cervical  pairs  of  nerves  have 
no  splanchnic  connections,  and  consequently  this  pain  cannot 
be  the  associated  somatic  pain  of  splanchnic  irritation.  In 
observing  a  case  of  pleurisy  a  few  days  ago,  and  casting  about  for 
an  PN  ■  ■  .11,  one  of  the  students  suggestefl  that,  considering 
the  ou  1.  JUS  of  the  phrenic,  the  pain  might  be  caused  by  irri- 
tation of  that  nerve.  It  then  occurred  to  me  that  Peter*  had 
describeil  a  phrenic  neuralgia,  and  on  referring  to  his  description 
I  found  that  he  regards  pain  over  the  shoulder  tip  as  a  constant 
symptom.  It  is  only  right  to  add,  that  the  phrenic  nerve  is 
regarded  by  some  physiologists  as  a  purely  motor  nerve; 
but,  considering  how  exquisitely  sensitive  the  diaphragm 
becomes  in  pleurisy  and  in  peritonitis,  it  can  hardly  be  destitute 
of  sensory  nerves.  In  favour  of  the  view,  that  the  shoulder  tip 
pain  is  caused  by  irritation  of  the  phrenic,  is  the  fact  that  essen- 
tially the  same  pain  is  met  with  in  pericarditis,  peritonitis, 
abscess  of  the  liver,  and  during  the  passage  of  gall  stones; 
while  we  shall  immediately  see,  that  it  is  probably  met  with 
in  a  more  or  less  disguised  form  during  attacks  of  angina 
pectoris. 

A  patient,  suffering  from  pleuro-pneumonia,  attended  by 
me  at  present,  along  with  my  friend  Dr.  Judson  Bury,  and 
who  has  also  been  seen  several  times  by  Sir  W.  Roberts, 
manifests  the  pains  of  the  two  diseases  in  a  very  obvious 
manner.  He  is  a  highly  nervous  man,  of  gouty  constitution, 
and  as  in  previous  illnesses  he  has  proved  intolerant  of  opium 
in  any  form,  it  is  found  most  difficult  to  allay  his  sufferings, 
so  that  a  very  undesired  opportunity  is  afforded  for  studying 

■  Peter  (M.X  "Nevimlgie   diaplmgOMtiqiie   «l   faito   ncriitdc*   eomMXM." 
'  Archives  Q4o^nAe»  de  Mcdedne,  vi*  •6ria,  toiM  xriL,  1871,  p.  303. 
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the  chamcter  of  his  pains.  A  physical  examination  rcreab 
crepitation  and  diiluess  of  the  bases  of  both  lungs ;  but  the 
diieaae  predominates  on  the  right  side,  and  the  pleuritic  stitch 
U  entirely  limited  to  it  When  the  patient  is  quiet  and 
freest  from  pain,  he  suffers  only  from  a  dull  aching  on  the 
right  side  over  the  posterior  ami  literal  aspects  of  the  lower 
part  of  tho  chest,  which  is  most  likely  the  splanchnic  pulmonary 
puiu.  In  additiun,  he  complains  of  jmin  at  mid-sternum,  and 
of  a  feeling  of  tlatulent  distenniun  uf  the  stomach  and  bowels, 
which  is  likewise  indicated  by  occasional  belching,  and  by 
borborygmi  and  the  passage  of  wind  fer  a/nwn.  These  periods 
of  comparative  calm  are  of  short  duration,  being  interropied 
by  paroxysms  uf  cutting  and  radiating  pains,  nearalgio  in 
character,  and  of  great  severity.  "  When  the  attack  comes  on,** 
says  the  patient,  **I  feel  a  cutting  pain  in  the  right  side 
which  stops  my  breathing ;  my  heart  then  begins  to  jump ; 
and,"  placing  his  hand  over  mid-sternum,  he  continued,  "  I 
have  a  severe  pain  here  which  I  think  would  be  relieved  if  I 
cx)uld  only  get  up  some  wind."  The  description  of  the 
remaining  pains  was  only  elicited  by  cross-examination.  On 
my  asking  him  if  he  had  a  trilling  pain  along  the  outer  third 
of  the  clavicles  passing  to  the  shoulder-tips,  his  ooontenanoe 
immediately  lighted  up  with  intelligence,  and  he  said,  **  I 
have  that"  and  evidently  referring  to  my  description,  he 
continued,  "  that  is  just  it  exactly."  He  then  indicated  by 
his  finger-tips  that  the  shoulder-pains  passed  down  for  about 
two  inches  along  the  outer  aspects  of  the  arms.  Curiously 
the  pain  is  more  persistent  in  the  1*  It  tliuu  in  the  right 
shoulder,  althou<];h  the  pleurisy  is  situated  on  the  right  side, 
and  there  arc  no  signs  of  pericarditis  and  no  suspicion  of 
aneurism.  Wishing  to  know  wh<  tli<  r  r  not  he  had  the 
pain  between  the  shoulder-blades  which  so  i'ro(|uontly  aooom* 
panics  the  mid-sternal  pain  in  gastric  disonlcr,  I  passed  my 
hand  to  that  situation,  and  asked  him  if  he  had  a  pain  there, 
"  No,"  he  said,  "  it  is  at  the  back  of  my  neck."  To  my  surprise 
I  found  that  the  situation  of  this  pain  was  the  nape  of  the 
neck,  and  so  urgent  had  it  been  a  few  hoars  before  my 
examination  that  he  got  the  nurse  to  apply  a  hot  linseed- 
meal  poultice  to  the  napo,  which  he  said  afforded  him  great 
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reliti.  As  this  jMun  did  not  extend  up  the  occiput,  a  \\;us 
situated  in  the  surface  area  8upplie<l  by  the  poHterior  branches 
of  the  fourth  and  fifth  cervical  nerves,  and  it  is  the  Literal 
and  anterior  branches  of  these  same  nerves  which  supply  the 
skin  over  the  outer  part  of  the  clavicles  and  shoulders,  and 
consequently  both  pains  are  likely  to  have  been  caused  by 
irritation  of  the  phrenic  nerva  At  the  beginning  of  a 
paroxysm  of  pain  the  action  of  the  heart  becomes  tumultuous 
and  irregular,  and,  although  the  patient  is  a  stout  man,  the 
abdominal  aorta  is  seen  and  felt  to  pulsate  strongly.  The 
bowels  also  rumble  a  good  deal,  and  he  seems  to  find  some 
relief  in  belching,  and  still  greater  when  wind  passes  ftr 
anuvk ;  these  last  symptoms  being  probably  due  to  associated 
irritation  of  the  pneumogastric  nerves. 

The  associated  pains  of  eardiae  disease  are  best  studied 
during  attacks  of  angina  pectoris,  although  they  may  be 
present  in  diseases  of  the  heart  and  large  blood  vessels 
onaocompanied  by  anginal  paroxysms.  Some  years  ago  Dr. 
Allen  Sturge,*  in  a  very  able  paper  which  does  not  appear  to 
have  attracted  so  much  attention  as  it  ought  to  have  done,  and 
the  importance  of  which  had  escaped  my  own  notice  until  my 
views  on  this  subject  had  already  been  formed,  endeavoured  to 
show  that  the  sensory  phenomena  of  angina  pectoris  were 
caused  by  a  primary  irritation  of  the  peripheral  ends  of  the 
cardiac  sympathetic  nerves,  which  on  reaching  the  spinal  cord 
became  diffused  in  the  grey  matter  of  the  posterior  boms,  thus 
causing  the  pains  which  shoot  between  the  shoulders  and  down 
the  arm.  After  discussing  several  other  hypotheses,  Dr.  Sturge 
asks,  "  Does  the  spinal  cord  offer  a  more  probable  solution  to 
the  problem  ? "  In  reply  to  this  question  he  says,  "  The 
cardiac  nerves  of  the  sympathetic  come  from  the  three  cervical 
ganglia  on  both  sides.  Of  these,  the  largest  nerves  are  the 
two  nerves  which  come  from  the  middle  cervical  ganglia. 
The  strands  passing  from  the  ganglia  to  the  spinal  cord  pass 
in  the  trunk  of  the  fifth  and  sixth  cervical  nerves;  those 
passing  from  the  inferior  cervical  ganglia,  in  the  trunk  of  the 
seventh  and  eighth  cervical  nerves.     It  is  these  ibur  nerves 

■  Storge  (W.  Allen),  **  Tbe  PUwwwm  of  AngiM  Peetaris  Mid  their  hemxiiig 
opon  tbe  TlMarj  of  Coanter-irritotion,"  '  Bunr,'  Vol.  V.  Janowy,  1883,  p.  492. 
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which,  in  conjunction  with  the  firHt  dorsal,  form  the  brachial 
plexus.  We  thus  see  that  the  reg^ion  of  the  spinal  cord  which 
gives  origin  to  the  brachial  plexus  gives  origin  also  to  thu 
greater  part  of  the  fibres  which  eventually  find  their  way  to 
the  heart.  Wherever,  then,  the  original  commotion  may  have 
taken  place  in  an  attack  of  angina  pectoris,  whether  in  the 
cardiac  ganglia  of  the  sympathetic,  or  in  the  spinal  cord,  and 
whether  the  commotion  be  due  to  some  peripheral  irritation 
from  disease  of  the  heart's  substance,  or  be  a  spontaneous 
outburst  on  the  part  of  the  nerve  cells  implicate<],  it  is  evident 
that  it  is  only  when  the  commotion  has  begun  in  the  cord,  or 
has  passed  up  to  the  grey  matter  of  the  spinal  cord  from  the 
sympathetic,  that  any  great  extension  in  its  area  can  take 
place,  such  as  that  of  which  I  am  speaking."  In  this  remark- 
able  passage  Dr.  Sturge  has  clearly  anticipated,  in  principle  at 
least,  the  view  advanced  in  these  pages;  although  our  know- 
ledge of  the  distribution  of  sensory  nerves  at  the  time  at 
which  ho  wrote,  was  much  too  vague  to  enable  him  to 
map  out  accurately  the  area  affected.  A  similar  idea  alio 
has  been  well  expressed  by  Dr.  Allbntt,*  who  says,  "  As  in 
angina  pectoris  and  the  pseudo-angina,  so  in  gastralgia,  the 
spinal  nerves  may  be  included  in  the  paroxysms,  or  may  take 
even  a  chief  part  in  them,  the  visceral  and  overlying  spinal 
nerves  being  grouped  in  function  and  in  suffering  together." 
According  to  Gtiskell's  observations  the  heart  derives  its 
splanchnic  nerves  from  the  second  dorsal  pair  of  nerves,  and 
we  must  therefore  expect  that  the  central  area  of  the  aseo- 
ciated  pains  of  cardiac  disease  will  be  found  in  the  region 
of  distribution  of  these  nerves.  In  some  attacks,  however,  the 
pains  will  be  likely  to  become  diffused  in  the  areas  of  distri- 
bution of  the  first  dorsal  and  eighth  cervical  above,  and  in 
those  of  the  third  and  fourth  dorsal  below,  and  may  very 
possibly  extend  on  the  one  hand  to  higher,  and  <m  the  other 
to  lower  nerves  than  these,  in  aggravated  casea.  Some  weeka 
ago  I  obtained  a  very  graphic  description  of  the  cardiac  pains 
from  a  patient  in  the  Infirmary  under  the  care  of  my  ooUeague, 
Dr.  Simpson,  who  was  suffering  from  free  aortic  rf^rgitatkni 

'  AUbatt  (T.  OUAmlX  **  Ob  WkemX  NeoroMt.  Uing  tb«  GolHoBbii  Uetnnt 
for  1M4 : "  London.  1884,  p.  SI. 
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and  dilatation  of  the  left  ventricle,  accompanied  by  tevere 
attacks  of  angina.  On  being  asked  to  describe  his  sensations 
during  these  attacks,  he  said,  without  any  prompting,  "  3Iy 
pain  starts  here  " — pointing  with  the  tip  of  the  middle  finger 
of  the  left  hand  to  a  point  a  little  below  mid-sternum; 
**it  then  shoots  back  l>etween  my  shoulders" — moving  the 
tips  of  the  fingers  of  the  right  hand  across  the  spine  on  a 
line  with  the  second  dorsal  vertebra — "  and  darts  down  the 
inside  of  my  arm  to  the  elbows  " — at  the  same  time  drawing 
the  backs  of  the  fingers  of  the  right  hand  from  the  left  axilla 
down  the  inner  side  of  the  arm  to  the  elbow,  and  repeating  a 
similar  movement  with  the  left  hand  down  the  inner  side  of 
the  right  arm.  He  then  raised  both  hands  and  placed  the  tips 
of  the  fingers  of  each  hand — the  hands  being  held  nearly  at 
right  angles  to  the  body — over  the  second  ribs,  below  the 
middle  of  the  clavicles,  and  said,  **  I  have  a  feeling  of  great 
tightness  here."  The  sensory  distribution  of  the  second  dorsal 
nerves  could  hardly  have  been  better  mappe<l  out  by  an 
instructed  anatomist  than  it  was  by  this  patient,  the  tightness 
over  the  second  rib  being  most  probably  caused  by  spasm  of 
the  second,  and  probably  also  of  the  first  intercostal  muscles. 
A  second  case  of  angina  came  under  my  observation  a  short  time 
ago,  in  which  the  patient  said  that  the  pain  shot  across  his 
bock  and  down  the  back  of  the  left  arm,  and,  on  being  asked 
to  indici\te  the  seat  of  the  arm  pain,  he  passed  the  right  hand 
over  the  left  arm  below  the  shoulder,  and  moved  the  tips  of 
the  fingers  along  the  post-axial  border  of  the  arm  from  the 
axilla  to  the  elbow — the  area  of  distribution  of  the  dorsal 
branches  of  the  second  and  first  dorsal  roots.  But  the 
associated  pains  of  angina  pectoris  are  not  always  so  strictly 
limited  as  they  were  in  these  cases.  Sometimes  the  pains  pass 
down  the  inner  side  of  the  forearm  to  the  tips  of  the  ring  and 
little  fingers,  and  in  these  cases  we  must  assume,  that  the 
irritation  has  extended  from  the  roots  of  the  second  to  those 
of  the  first  dorsal  and  eighth  cervical  nerves.  In  other  cases, 
I  believe  that  the  pain  passes  down  the  outside  of  the  arm,  in 
the  area  of  distribution  of  the  fourth  and  fifth  cervical  nerves, 
and  as  these  nerves  have  no  splanchnic  connections,  we  must 
assume  that  the  pain  in  this  situation  is  caused  by  irritation  of 
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the  phrenics,  which,  in  its  turn,  is  prodaccd  by  an  atsociated 
spasm  of  the  diaphragm.  The  shoulder-tip  pain  forms  a 
marked  feature  in  many  cases  of  acute  pericarditis,  and  Dr. 
Judson  Bury  informs  me  that  this  disease  in  young  people  is, 
like  pneumonia,  frequently  ushered  in  by  severe  vomiting. 
In  a  case  of  aneurism  of  the  aorta  now  in  the  Infirmary, 
under  the  care  of  my  colleague,  Dr.  Leech,  the  patient  com- 
plains of  A  pain  shooting  across  the  spine  and  shoulder-blades 
on  a  level  with  the  third  or  fourth  dorsal  vertebra.  There  is 
no  reason  to  believe  that  the  posterior  branches  of  the  third 
or  fourth  dorsal  nerves  are  subjtHjtod  to  direct  presBure  <w 
irritation,  and  therefore  the  pain  must  be  an  aModated  one, 
caused  by  irritation  of  the  sympathetic  roots  of  these  nerves, 
which  are  known  to  supply  splanchnic  fibres  to  the  large 
blood-vessels.  Anginal  attacks,  and,  indeed,  all  diseases 
attended  by  great  anaemia  of  the  brain,  are  accompanied  by 
a  feeling  of  weight  and  oppression  of  the  top  of  the  head, 
but  of  the  causation  of  this  pain  I  cannot  give  a  satisfactory 
account. 

Let  us  now  turn  to  the  great  organ  which  lies  in  tlie  cavity 
of  the  skull — the  cerd>rum.  The  associated  pains  of  cerebral 
disease  are  variable,  and  we  are  not  able  to  give  a  satisfactory 
explanation  of  them.  In  organic  diseases  of  the  brain,  such  as 
inflammation  and  tumours,  the  pains  are  very  variable  in  their 
intensity,  and  may  be  frontal,  temjwral,  occipital,  vertical,  or 
diffused  in  their  localisation.  In  exhausted  conditions  of  the 
brain,  however,  a  disagreeable  sensation  is  felt  over  the  back 
of  the  head.  It  is  sometimes  described  as  a  numbnees;  at 
other  times  the  skin  is  said  to  be  over-sensitive,  and  patients 
find  the  combing  and  brushing  of  the  hair  a  very  disagreeable 
and  often  a  painful  process.  One  patient  said  that  **  the  pain 
seems  as  if  some  one  were  pulling  my  hair  from  the  roots,"  and 
I  have  known  several  yoong  girls  to  have  their  hair  cut  short 
in  order  to  avoid  the  necessity  of  combing  long  hair.  This 
pain  is  aggravated  by  a  slight  touch,  and  often  soothed  by 
deep  and  steady  pressure,  and  consequently  it  must  sorely  be 
caused  by  irritation  of  the  posterior  branches  of  the  npper 
occipital  nerves ;  but  what  is  the  source  of  the  irritation,  and 
by  what  channels  it  is  conducted  to  the  spinal  cord,  I  am 
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unable  to  say.  Why  irritation  of  the  branches  of  the  pneumo- 
gastric  fibres  to  the  stomach  should  give  rise  to  brow-ache, 
anaunia  of  the  brain  to  a  feeling  of  pressure  on  the  Tertex,  and 
exhaustion  of  the  nervous  system  to  this  occipital  tenderness, 
I  cannot  tell,  but  I  have  abundant  clinical  evidence  of  the  fact. 
In  reference  to  the  last  pain,  it  must  be  remembered  that  the 
oervico-cranial  splanchnic  region  is  situated  as  low  as  the 
three  upper  cervical  nerves. 

Passing  now  to  the  livery  the  splanchnic  pain  consists  of  a 
feeling  of  fulness  in  the  right  hypo-chondriac  region  over  the 
■eat  of  the  organ ;  while  the  somatic  pain  is  referred  to  the  in- 
ferior angle  of  the  scapula  and  sometimes  across  the  spine  to 
the  same  point  on  the  left  side,  these  being  the  regions  of 
distribution  of  the  posterior  branches  of  the  seventh  and  eighth 
nerves  from  which  the  splanchnic  nerves  of  the  organ  are  most 
probably  derived.  In  abscess  of  the  liver,  perihepatitis,  and 
all  diseases  which  are  situated  in  or  near  the  upper  surface  of 
the  organ,  the  shoulder-blade  pain  is  often  accompanied  by 
the  shoulder-tip  pain  of  phrenic  irritation.  Daring  attacks 
of  gall  stones,  the  splanchnic  pain  is  felt  over  the  distended 
organ,  and  the  associated  pains  as  a  rule  shoot  to  the  back  and 
upwards.  In  exceptional  cases,  of  which  a  probable  example 
came  under  my  observation  a  few  days  ago,  the  associated 
pain  is  felt  towards  the  epigastric  region,  and  in  these  cases 
it  is  probable  that  a  calculus  has  been  arrested  at  the  point  of 
entrance  of  the  common  duct  in  the  duodenum. 

In  diseases  of  the  howeU  the  splanchnic  pain  may  be 
variously  situated,  but  the  associated  somatic  pains  are  felt  in 
the  back  in  the  area  of  distribution  of  the  posterior  branches 
of  the  tenth  and  eleventh  dorsal  nerves,  and  in  the  front  about 
the  umbilicus.  Sir  James  Sawyer^  has  recently  pointed  out 
that  certain  patients,  with  digestive  disorders,  complain  of  pain 
in  the  back,  the  situation  of  which  they  indicate  by  passing 
the  extended  thumb  across  the  back  at  a  point  midway  the 
scapular  pains  of  liver  disease  and  the  loin  pain  of  kidney 
disease.  He  believes  that  it  is  caused  by  a  loaded  colon.  I 
know  the  cases  well,  and  attribute  the  pain   to   irritation 

*  8«wjer  ( JamcaX  "  ^<^  o"  ^^  Oom  ftnd  Cure  of  •  Fonn  of  Backache ; " 
*  liMieei,'  Janitarjr  Ui,  1887,  p.  17. 
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of  the  branches  of  the  inferior  mesenteric  plexos,  derived 
chiefly  from  the  eleventh  and  twelfth  dorsal  roots. 

Diseases  of  the  spleen  are  probably  not  accompanied  by 
marked  associated  somatic  pains. 

The  lumbar  orphans  consist  of  the  kidneys,  with  the  ureters, 
the  testicles,  and  the  ovaries.  The  kidneys  have  not  under- 
gone much  displacement  during  development  and  consequently 
the  splanchnic  and  somatic  pains  coincide,  the  pains  consisting 
of  a  dull  aching  in  the  loins.  When,  however,  the  pelvis  and 
ureter  become  implicated,  the  associated  pains  shoot  down  the 
inside  of  the  thigh,  in  the  region  of  the  ileo-inguinal  and 
genito-crural  nerves,  derived  from  the  first  and  second  lumbar, 
and  along  the  lateral  aspect  of  the  thigh,  in  the  territory  of  the 
external  cutaneous  nerves  derived  from  the  second  lumbar  root 
These  pains  are  also  often  accompanied  by  spasm  of  the 
cremaster  muscle. 

Disease  of  the  testicle,  in  addition  to  the  splanchnic  pain  in 
the  organ  itself,  is  accompanied  by  dragging  pains  in  the  loins 
and  by  pains  shooting  down  along  the  inguinal  brunch  of  the 
ileo-inguinal  nerve. 

In  disease  of  the  ovaries  a  woman  indicates  the  situation  of 
the  pain  in  the  back  by  placing  the  tips  of  both  hands  over 
the  lower  part  of  the  lumbar  region,  just  above  the  iliac  creit 
on  each  side,  the  region  of  distribution  of  the  posterior  branches 
of  the  second  lumbar  nerves,  and  in  front  by  placing  the  ulnar 
border  of  the  hands  a  little  above  the  groins,  the  r^on  of 
distribution  of  the  inguinal  branches  of  the  ileo-inguinal  nerves, 
but  in  front  it  is  difficult  to  separate  the  splanchnic  and 
somatic  ])ains.  The  associated  {mins  are  sometimes  referred  to 
the  iliac  region  and  hip-joints,  parts  which  receive  their  sensory 
innervation  from  the  three  upper  lumbar  nerves,  and  then  the 
I>ati(>nt  indicates  the  seat  of  the  [mn  by  placing  the  palm  of 
her  hand  in  a  slanting  direction  over  the  iliac  region  above 
the  hip. 

The  pelvic  organs  consist  of  the  bladder,  rectum,  and 
uterus.  These  organs  are  supplied  by  the  «acral  splancbnics, 
derived  from  the  second  and  thinl  sacral  roots. 

The  splanchnic  {>ain  of  bladder  disease  is  a  gnawing  pain  in 
the  hyiHigustric  region  over  the  organ,  while  the  aasooiated 
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somatic  paiu  passes  along  the  urethra  to  the  tip  of  the  peuis 
parts  supplied  by  the  pudic  nerve,  derived  from  the  third  sacral 
nerve. 

The  pains  of  rectal  disease  consist  of  straining  and  tenesmus, 
which  are  partly  caused  by  muscular  spasm  and  partly  by 
irritAtitm  of  the  inferior  haomorrhoidal  nerves ;  the  associated 
disorders  consist  of  pains  in  the  urethra,  in  the  course  of  the 
pudic  nerve.  In  some  cases  pains  shoot  down  the  back  of  the 
thigh  in  the  course  of  the  small  sciatic  nerve,  derived  from 
the  third  sacral  root. 

Disease  of  the  tUenUt  apart  from  the  ovarian  irritation  with 
which  it  is  so  generally  accompanied,  is  declared  by  a 
splanchnic  pain  in  the  hyjwgastric  region,  and  by  a  somatic 
associated  pain  over  the  lower  part  of  the  sacrum,  the  seat  of 
which  the  patient  indicates  by  placing  the  back  of  the  hand 
broadly  across  the  sacrum,  in  the  region  of  distribution  of 
the  posterior  branches  of  the  second,  thinl,  and  fourth  sacral 
nerves.  Ulcerations  of  the  os  uteri  are  frequently  accompanied 
by  coccygeal  neuralgia,  the  irritation  probably  extending 
from  the  splanchnic  connection  with  the  third  sacral  nerve. 
In  uterine  displacements  and  enlargements,  many  of  the 
accompanying  pains  are  caused  by  direct  irritation  of  the 
sacral  and  coccygeal  nerves  as  the  result  of  pressure. 

Did  time  permit,  I  should  like  to  have  pointed  out  the  light 
the  theory  I  have  advanced  sheds  upon  the  motor,  vaso-motor, 
and  secretory  disturbances  which  usually  accompany  visceral 
pains,  and  upon  the  associations  and  successions  of  these  sensory 
disorders,  which,  like  the  auraj  of  epileptic  seizures,  owe  their 
origin  to  spontaneous  discharges  of  energy  from  the  cortex  of 
the  cerebrum.  I  must,  however,  come  to  a  cx)nclusion ;  but, 
before  sitting  down,  I  desire  to  tender  my  thanks  to  Professor 
Young  for  much  assistance  in  tracing  out  the  course  of  the 
nerves,  and  for  the  diagrams  which  illustrate  the  text.  I  am 
also  indebted  to  Dr.  Paterson  for  much  useful  anatomical  and 
embryological  information. 
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TIONS  IN  THE  CORTEX  CEREBRI  OF  THE 
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BT  B.   A.   80HAFER,   F.B.8., 
Jodrdl  Pro/e$tor  o/  Phfftioloffp  in  UnivenUf  CctUg*,  Lomdtm. 

In  the  long  series  of  experiments  upon  the  monkey's  brain 
with  which  I  was  engaged  in  conjunction  with  Mr.  Victor 
Horsley  diirinp^  more  than  two  years,'  we  obtained  as  the 
result  of  lesions  of  certain  parts  of  the  cortex  indications, 
more  or  less  marked  and  permanent,  of  the  partial  or  complete 
abolition  of  certain  special  sense  functions,  while  others 
remained  to  all  appearance  intact,  no  matter  what  portion  of 
the  cortex  might  be  implicated  in  the  lesion.  The  sensory 
impressions,  the  perception  of  which  was  thus  interfered  with, 
were  those  of  sight  and  touch,  and  associated  with  loss  of  the 
latter  was  impairment  of  general  sensibility.  On  the  other 
hand,  we  did  not  obtain  in  any  of  our  experiments  unmistak* 
able  evidence,  nor  indeed  any  evidence  at  all,  of  the  impairment 
or  abolition  of  the  senses  of  hearing,  smell,  or  taste. 

With  regard  to  vision,  our  experiments  were  not  condusiya 
We  found  that  extensive  lesions,  both  of  the  occipital  lobe 
and  of  the  temporal  lobe,  were  invariably  followed  by  yisiial 
disturbances,  taking  the  form,  when  the  operation  was  oon- 
fined  to  one  side  of  the  brain,  of  bilateral  homonymoui 
hemianopsia ;  but  in  nearly  every  case  the  hemianopsia  was 
merely  temporary,  and  after  a  certain  time  we  could  not  in 

*  The  expeiimeoti  to  which  this  aitidU  ralatai  hava,  te  the  motX  put,  htm 
porfoniMd  in  eoi^iiiietkm  with  Dr.  Banger  Brown,  of  CbkMgo.  The  detaiie  «# 
an  obeerraUoM,  with  repreeentationa  ahowing  the  exact  prat  mnrtwn  vmdifkm 
of  the  himini  operated  on,  are  given  in  a  paper  •nbonitted  by  ne  to  the  Rojral 
Soeielj,  which  waa  read  at  the  neeting  of  that  Soeiety  on  Deoambr  16lh,  1887. 

•  Horeley  and  Seh&fer,  ••  A  Record  of  Bzperimanli  npoo  the  FoMttoae  of  the 
Ceiehtal  Oovtez,"  •  Phikwophical  TwinMwtioB»'  1887. 
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onr  monkeys  obtain  any  distinct  evidence  of  the  persistence  of 
the  visual  defect  The  most  marked  results  of  this  kind  were 
obtained  when  the  occipital  lobes  were  the  seat  of  the  opera- 
tion, extensive  unilateral  lesions  in  this  rej^ion  producing 
hemiopia,  and  bilateral  lesions  producing  amblyopia ;  but  in 
neither  case  were  the  symptoms  permanent,  and  after  a  time 
the  animals,  bo  far  as  we  were  able  to  determine,  could  see  as 
well  as  their  intact  fellows.  In  one  case  only  did  the  hemi- 
opia persist,  and  this  was  one  in  which,  after  a  bilateral 
lesion  of  both  occipital  lobes  had  been  carried  out  and  the 
temporary  blindness  thereby  produced  had  been  recovered 
from,  the  angular  gyrus  of  one  side  was  destroyed.  This 
second  operation,  made  upon  an  animal  in  which  the  occipitals 
had  already  been  extensively  destroyed  withmtt  permanent 
blindness,  did  produce  a  condition  of  hemianopsia  which  lasted 
until  the  animal's  death  some  three  months  later.  We  were  of 
opinion,  at  the  time,  that  this  instance  might  warrant  us  in 
taking  up  a  position  similar  to  that  of  Luciani  and  Tamburini,* 
and  intermediate  between  those  of  Ferrier  and  Munk — the 
former  of  whom  originally  denied  the  participation  of  the 
occipital  lobe  in  the  visual  perceptive  function,  and  still 
appears  to  regard  it  as  subordinate  to  the  angular  gyrus; 
whereas  the  latter  would  localise  those  perceptions  entirely 
in  the  occipital  lobe,  and  deny  all  participation  of  the 
angular  gyrus.  But  wo  made  only  four  experiments  upon 
these  regions,  and  in  none  of  them  was  the  removal  of  the 
occipital  lobe  complete,  as  was  proved  by  post-mortem  ex- 
amination of  the  brains.  They  were  not,  therefore,  decisive 
against  Munk's  statement,  that  persistent  hemiopia  or  blind- 
ness follows  extirpation  of  one  or  both  occipital  lobes  alone, 
and  it  became  necessary  to  pursue  further  enquiries  in  order 
to  test  its  accuracy. 

This  I  have  now  accordingly  done,  in  conjunction  with  Dr. 
Sanger  Brown.  With  reference  to  visual  perceptions,  we 
have  experimented  both  upon  the  angular  gyri  and  upon  the 
occipital  lobes. 

In  one  monkey,  a  small,  active  and  intelligent  Rhoesus,  we 

'  Luciani  and  Tambarini,  "  SoUe  fanxioni  del  eerrello ;  aeocxoda  o(«imanir»- 
BOM."  '  Centri  pmeo-MOiori  oorkicaU,'  1879.    (Abctract  in  *  Bbaix,'  VoL  II.) 
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destroyed,  as  completely  as  we  could  from  the  surface  by  the 
actual  cautery,  the  grey  matter  of  one  angular  gyrus.  We 
tested  the  sight  immediately  after  complete  recovery  from  the 
aueesthetic,  but  could  discover  no  defect  of  vision,  nor  any  loss 
uf  movement  of  the  eyes  or  eyelids,  nor  any  anaesthesia  of  the 
oomea  or  conjunctiva.  When  the  eye  of  the  same  side  warn 
closed  by  plaister,  the  animal  continued  to  see  perfectly  well 
with  the  eye  of  the  other  side,  nor  could  we  discover  any 
diminution  in  the  visual  field. 

The  same  tests  were  applied,  from  time  to  time,  during  the 
few  days  succeeding  the  operation ;  and  as  completely  negative 
results  were  invariably  obtained,  we  proceeded  to  destroy  in 
the  same  manner,  a  week  after  the  first  operation,  the  angular 
gyrus  of  the  opposite  side.  This  lesion  also  was  not  followed, 
either  immediately  or  at  any  subsequent  time,  by  any  visual 
defect  that  we  could  discover  by  the  most  careful  tests  we 
knew  how  to  apply.  That  the  lesion  was  complete  on  both 
sides  was  proved  by  the  post-mortem  examination,  which  was 
made  some  months  later  (see  Fig.  1).     Here,  then,  wag  a 


Fkj    I  — IJruin  of  ft  Mouk  ...  -;..,k:L     .  ..ruction  of  botli  aagtthtf  gyri. 

Viowod  bvm  abore. 

ii.onkey  with  total  absence  of  the  cortex  of  both  angular  gyri, 
without  exhibiting  at  any  time  any  appreciable  defect  either  in 
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lis  visual  pcrcoptioiis  or  its  ocular  moTcments,  or  in  the  sensi- 
bility of  the  globe  of  the  eye.  This  tmimul  wiis  kept  for  several 
months,  was  examined  carefully  not  only  by  ourselves  but  by 
many  other  people,  and  was  exhibited  to  the  Neurological 
Society  at  its  iiioeting  in  this  laboratory  last  winter. 

A  single  well-marked  negative  case  like  this  is  conclusive 
against  the  idea,  that  in  the  monkey  cerebrul  visual  percep- 
tions are  heeUited  in  the  angular  gyri.  As  already  stated,  this 
idea  was  formerly  entertained  by  Dr.  Ferrier ;  *  but  it  rested, 
apart  from  general  analogies,  chiefly  upon  experiments  which 
were  at  that  time,  before  the  days  of  antiseptic  surgery, 
necessarily  somewhat  rough.  In  consequence  of  his  more 
recent  experiments,  undertaken  in  conjunction  with  Professor 
Grerald  Yeo,'  Dr.  Ferrier  has  somewhat  modified  his  earlier 
conclusions.  In  the  *  General  llesults  '  of  their  experiments 
on  the  occipito-angular  region  {op.  eif.  p.  504)  we  find  the 
following  statement : — 

'*  Complete  destruction  of  the  angular  gyri  on  both  sides 
causes  for  a  time  '  total  blindness,  succeeded  by  lasting  *  visual 
impairment  in  both  eyes.  Destruction  of  the  convex  aspect  of 
the  angular  gyrus  on  one  side  causes  temporary  abolition  or 
impairment  of  vision  in  the  opposite  eye.  The  defect  is  not 
of  a  hemiopic  character.  Subsequent  similar  lesion  of  the 
other  angiilar  gyrus  causes  bilateral  visual  defect,  also  only  of 
transient  duration." 

And  elsewhere  *  Dr.  Ferrier  gives  it  as  his  mature  opinion, 
that  "  the  angular  gyrus  is  the  special  region  of  clear  or  central 
vision  of  the  opposite  eye,  and  perhaps  to  some  extent  also  of 
the  eye  on  the  same  side." 

These  statements  and  opinions  are  not  consonant  with  our 
results  in  the  case  of  the  monkey  we  have  above  described. 
Even  half  an  hour  after  the  operation  on  either  si«le  we 
obtained  no  evidence  whatever  of  defective  vision,  the  animal 
being  at  the  time  quite  lively  and  having  recovered  from  the 

'  8m  Um  int  edition  of  his  bock  on  the  *  Functions  of  the  Brain.' 

*  Verrier  and  Yeo,  **  On  the  effects  of  the  lesion  of  different  region*  of  tb* 
Ot«l»al  Hemiapheres,"  '  Philoaophic*!  Transactions,'  18S4 

■  Three  days.  op.  eiL  pp.  4d3,  494. 

*  ObMrred,  however,  for  one  month  only,  p.  4M. 

*  •  Functions  of  the  Brain,'  2nd  edition,  1886,  p.  288. 
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chloroform.  It  is  true  we  did  not  simultanconsly  remove  both 
anguhir  gyri,and  could  not  therefore,  ncconling  to  J >r.  Ferrier's 
results,  expect  to  get  total  blindness  even  immediately  after  the 
destruction  of  the  second  gyrus.  But  we  should  in  each  case 
have  obtained  temporary  blindness  of  the  opposite  eye  (not 
hemiopia),  whereas  we  got  no  appreciable  result  whatever. 
Since,  however,  it  might  be  objecte<l,  that  although  we 
destroyed  the  cortex  of  the  angular  gyrus  right  up  to  the 
fissures  bounding  the  gyrus,  we  hod  still  left  that  at  the  bottom 
of  these  fissures,  we  determined  in  another  animal  to  make  a 
complete  removal  of  the  gyrus  angularis  in  its  whole  depth  and 
extent.  We  accordingly  separated  the  lips  of  the  fissures,  and 
scooped  away  the  entire  gyrus  angularis  of  one  side,  producing 
thereby  a  gap  in  the  surface  of  the  brain  of  considerable  depth. 
This  operation  was  followed  by  a  disturbance  of  visual  percep- 
tions ;  but  the  disturbance  was  not  amblyopic ;  it  was  distinctly 
hemiopic.  The  condition  lasted  for  a  few  days,  gradually 
passing  off,  leaving  vision  unimpaired.  The  result,  although 
somewhat  different  from  that  which  we  obtained  from  the 
destruction  by  cauterisation  of  the  exposed  grey  matter,  by  no 
means  corresponds  to  Dr.  Ferrier's  results,  nor  does  it  fit  in 
with  his  conclusions ;  and,  as  will  presently  appear  from  our 
experiments  upon  the  occipital  lol)e,  it  is  susceptible  of  an 
interpretation  which  would  exclude  the  angular  gyrus  from 
participation  in  the  function  of  cerebral  visual  perception,  for 
the  result  can  be  explained  by  the  vascular  disturbance  which 
is  produced  in  that  lobe  by  so  nulical  a  removal  of  the 
neighbouring  gyrus. 

We  may  remark  incidentally,  that  neither  this  ease  nor  the 
other  one  with  (successive)  double  extirpation  of  the  gyrus 
angularis  offers  any  support  to  the  statement  of  Profeaor 
U.  Munk.  that  the  convolution  in  question  is  related  to  the 
sensibility  of  the  opposite  eyeball  and  concerned  in  ryg^lating 
its  movements.*  On  this  point  we  entirely  agree  with  Dr. 
Ferrier,  who  states  that  ho  has  "  neveir  seen,  either  on  unilateral 
or  bilateral  destmction,  the  slightest  appearance  of  ptone  or 
paralysis  of  the  ocular  muscles,**  and  has  **  found  the  sensibility 

*  H.  Monk,  -  Ueb«r  die  PanslloMD  dtr  OronhinuriBda,  niiiiwilte  MMlMi- 
longan,"  4to  Mittheilung,  187S. 
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of  the  conjunctiva  and  the  reflex  clomiro  of  the  eyelids  as 
distinct  as  in  the  normal  condition."' 

Oar  experiments  upon  the  occipitHl  lobe  have  yielded  no 
less  definite  foaitivt  results  than  those  upon  the  angular 
gyruB  yielded  negative. 

It  may  be  mentioned  in  the  first  place,  that  we  have  had  no 
difficulty  in  obtaining  movements  of  the  eyes  by  applying 
electrical  stimulation  to  the  occipital  lobe,  and  I  fail  to  under- 
stand how  Dr.  Ferrier  was  unable  ever  to  succeed  in  getting 
the  same  result.'  Even  when  no  effect  can  be  obtained  from 
the  angular  gyrus,  the  surface  of  the  occipital  lobe  gives  a 
well-marked  reaction  even  to  weak  excitations.  Luciani  and 
Tamburini  have  also  obtained  positive  results  from  excitation 
of  the  occipital  lobe. 

In  illustration  of  the  effects  produced  by  complete  removal 
of  the  occipital  lobe,  and  of  this  alone,  I  will  give  two  instances. 


Fn.  t. — Brain  of  a  Monkey,  with  oomplet*  i»mo««l  of  the  laft  oceipitAl 
Viewed  from  above. 

in  one  of  which  the  operation  was  unilateral,  in   the  other 
bilateral. 

In  the  monkey  upon  which  the  unilateral  operation  was 
performed,  the  left  occipital  lobe  was  removed  by  a  vertical 
incision  carried  along  the  line  of  the  parieto-occipital  fissure. 

'  ■  Poaetiona  of  the  Bnun,'  2im1  editi<m,  p.  2SS.         *  Ibid.  pp.  244.  271,  2S8. 
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That  the  It  iju>viil  wa.>.  <  .^<i,  I  .iiiU  complete  was  confirmed  on 
post-mortem  examination,  some  eight  months  after  the  estab- 
lishment of  the  lesion,  when  it  was  seen  that  the  whole  of  the 
occipital  lobe,  and  only  this  lobe,  was  involved  (see  Fig.  2),  the 
angular  gyrus  being  quite  intact  and  uonnal,  and  the  surface 
of  the  section  looking  as  fresh,  and  showing  as  clearly  the 
distinction  of  grey  and  white  matter,  as  if  the  operation  had 
but  just  been  performed.  The  result  was  the  immediate 
establishment  of  bilateral  homonymons  hemianopsia,  which 
persisted  during  the  whole  time  that  the  monkey  was  kept 
alive.  Objects  so  placed  that  their  images  fell  upon  the  left 
half  of  the  retinae  were  taken  no  notice  of :  a  threatened  blow 
coming  from  the  right-hand  side  of  the  mesial  visual  plane 
was  not  wince<l  at  or  avoided  ;  currants  strewn  upon  the  floor 
were  only  picked  up  towards  the  left  side,  the  animal  working 
round  in  that  direction. 

In  the  case  of  the  monkey  with  a  bilateral  operation,  the 
lesion  was  no   less  complete  on  both  sides   (Fig.  3).     Here, 


PlO.  8.— Brain  of  a  Monkoj,  with  romplet«  removal  of  both  oedpilal  lobMi 
Viewed  front  ahoro  in  a,  and  from  helnw  in  b.  On  the  under  Mnr&ce  tha 
leaion  of  the  cortex,  mb  tbown  by  the  ahading,  ezteoda  aomewbat  in  adfane* 
of  the  limits  of  the  occipital  lobe. 

again,  the  angular  gyri  were  quite  intact  and  perfectly  healthy. 
The  result  was  total  and  persistent  blindness.  The  animal 
♦otiM  only  find  food  by  groping  and  smelling.     Brought  into 
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a  strange  {tUu-k-,  it ;....  ..^..iust  every  obetacle.     Plaro«l  in  a  .lark 

room  and  with  light  flashed  upon  it,  no  signs  of  perception 
were  given.  Hearing  was  very  acute,  and  all  the  other  8en.se« 
besides  vision  were  unimpaired. 

This  monkey  was  in  the  same  physiological  condition  as 
one  described  by  Drs.  Ferrier  and  Yeo,*  and  nearly  all  the 
description  which  they  give  of  the  behaviour  of  their  animal 
is  applicable  to  this  one.     In  that  case,  however,  they  de- 
stroyed both  angular  gyri  by  the  cautery,  besides  removing 
Iwth  occipital  lobes  botlily.     It  seems  clear,  however,  from  our 
ex|)oriment,  that  the  destruction  of  the  angular  gyri  was  un- 
necessary, since  precisely  the  same  results  are  got  when  the 
occipital  lobes  alone  are  removed.     This  result  was  not,  how- 
ever, got  by  Drs.  Forrier  and  Yeo.    When  one  or  both  occipital 
lobes  were  removed  by  them,  they  failed  to  obtain  any  symp- 
iama  ofdefeeiive  visual  perception.     This  is,  however,  contrary 
to  the  statements  of  all  other  experimentalists,   who  have 
invariably  obtained   hemiopic  symptoms   transitory   or   per- 
manent    The  explanation  may  partly  be  that  in  Ferrier  and 
Yeo's  cases    the    removal   was   very   incomplete.      Thus,  in 
experiment  9,  they  speak  of  having  severed   both   occipital 
lobes  with  the  galvanic  cautery  and  scooped  them  out  bodily. 
But  on  referring  to  the  photographic  representation  of  the 
brain,  it  is  seen  that  only  a  small  jK>rtion  of  esich  lobe  has 
actually  been   removetL     And  it  is  the  same  with  other  ex- 
periments.     This    also    applies,    in    some    measure,   to    the 
experiments  of  Mr.  Horsley  and  myself  on  the  occipital  lobes. 
On  completely  (as  we  thought)  removing  them,  we  obtained 
transient  hemiopia  or  blindness,  according  as  one  or  both  sides 
were  operated  on.     But  the  post-mortem  examination  showed 
that  the  removal,  although  more  extensive  than  in  Ferrier 
and  Yeo's  cases,  was  really  in  no  instance  complete. 

Hitherto,  Munk  is  the  only  observer  who  has  statetl  that 
removal  of  the  whole  occipital  lobe,  and  of  this  alone,  in 
monkeys  produces  immediate  and  persistent  hemiopia,  or  total 
blindness,*  according  as  one  or  both  sides  are  operatetl  on. 
But  there  was  always  room  to  question  the  exact  localisation 

>  Op.  eU.  experiment  12,  p.  .'•02. 

*  Then  aeenwd  to  be  eome  doabt  »a  to  the  p<T>i»<<>n<<^  '^(  tnul  hlitM)n«i«. 
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of  tlif  It^ioii  III  Miuilv  >  r.\|KTitinMiiH,  Iw'cjius*'  the  (»|M'riitit»n» 
H«'r«'  iKit  uiiti>- I'tic,  itii<l  tlio  nolj;hlx)urinp:  angular ^yru8  might 
have  become  subscfUKntly  iii\"I\«'l.  Moreover,  Munk  is 
chary  of  details,  and  j^ives  no  representations  of  the  brains 
o|)eratod  on,  but  mendy  a  general  diagram  to  illustmte  his 
results. 

It  would  ap|>ear,  therefore,  both  fn»m  flunk's  experiments 
and  our  own,  that  renioviil  of  the  orcipital  Icilx'  alont*  of  one 
side  is  sutliri.nt  tn  j.rixluc.'  jMimaii'iit  li'ininj.ia.  aii"l  that 
removal  i>\  tlii>  li'l>r  mi  Ixith  sitlcs  nt  tlif  I'laiu  is  pnxluctive  of 
compute  blunlut.M.  J>*it  tli<'  folIoNNiii^'-  t  \|M  rimtTit  sljows  (1) 
that,  for  the  production  ot  cnnnil.  t<'  Minlu*  >>,  tli.  !■  nmvid  of 
the  lobe  must  be  complete;  and  (2)  tiiut  wIhii  a  gniall 
portion  of  one  of  the  lobes  is  left,  althougli  blindat'sii  is  not 
complete,  yet  the  limit  of  the  visual  field  of  the  retinfe  may 
be  greatly  rt>tiirtril.  An  m|m  iMtidi  uas  jHiionned.  with 
the  intention  ot  removing  entinly  Udli  oi'cipital  lol>es,  and  it 
was  (hme  nt  almut  the  same  time,  and  on  a  monkey  of  the 
sniiir  kiipl  anil  si/*'  iis  the  animal  whose  case  we  have  already 
rclatt'd,  und  in  wlii(*h  total  blindness  was  producetl.  l^iit  in 
the  present  ease  the  blindness  was  not  quite  absolute.  From 
till  tir-t  the  animal  apjteared  to  distinguish  between  light  and 
darkne^is,  and  to  Ih'  conscious  of  the  presence  of  large  objects 
lii'ld  iM'twren  his  <  vi's  and  the  liL'lit.  Soon  (in  a  day  or  two) 
till'  \  l■^ll.ll  jit  r<'>|)liiiii3  became  1"  ii.  r  mark'  'I.  aii'l  it  was  found 
that,  althou;;h  objects  whose  ima^'<  s  t«  II  u|"iii  the  uj)pi'r  part 
of  the  retiiue  remained  entirely  nniH'iir,  .1  so  that.  l'i>r  instance, 
foo<l  i>M  tln'  tl(M)r  was  ii"t  ii'iiinl.  aii<l  l/li>us  aime<l  from  btdow 
were  not  avoiih.l  (.1.).  rts  ji,j.l  ahove  tin-  hmizontul  visual 
plane  were  se*  a  with  greater  or  le&ji  «lisliactntss,  acoonling  t<» 
their  ]x>8ition:  those  l)eing  most  clearly  seen  and  most  un- 
erringly seized  wlii'h  \\«  n-  luM  above  (and  {>erhaps  a  little  to 
the  right).  It  ap^Mareii,  tlierelore,  that  this  was  a  case  indi> 
eating  some  hK'alisation  within  the  visual  area.  Bfunk  has  iu 
fact  de8cribe<l  a  con.  la  i  ion  Ktween  the  parts  <•!'  the  ntina  and 
of  the  occipital  lobe  as  having  been  experimeptaily  detenuinod 
by  him  in  dogs  and  monkeys.*  It  became,  thcreforo.  a  matter 
of  (•"I.•^il^  ral>h'  intcr.-.t  to  examine  tin-  I'raiii,  aii'l  \"  compare 

*  11.  Mtiti).  Pilnflo  and  iMientc  MiitKeilun(rrn  ' 
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it  with  that  of  the  other  monkey  with  a  Biinihir  lesion,  hut  with 
total  ubulition  of  visual  jKTceptions.  It  was  found  that  in  thi- 
latter  case  the  lesion  extended  furtiier  forwards  on  the  under 
surface  of  the  brain  than  in  the  one  in  which  vision  was  not 
totally  al)olishod.  Tlio  lesion  was  otherwise  equally  romjih't' 
in  lioth  cases. 

The  exact  8U|ierficial  extent  of  the  lesion  is  shown  in  Fig.  4. 

No  other  lesions  but  these  total  removals  of  the  occipital 
hAto  have  produced  permanent  blindness  in  our  experiments  ; 
I'lit  \\c  li;ivi  frequently  got  temi>orary  hemiopia  as  a  con- 
8«'«|uence  of  extensive  lesions  of  the  tennK»ral  lobe,  and  als.i 
in  one  case   (alnady    rcliitt-d)  t)f  the  angular  gyrus.     These 


Kr«:.  I— Bmin  of  a  M  •tilcty.  witli  cr.in|.l«te  renioval  of  I  otii  wcipital  lolt « 
Viewe«l  from  al>ove  in  a,  an<l  fmni  M<.w  in  ft.  It  will  !•©  noti'-fd  tl!>t 
the  cortical  lesion  dot-a  not  extend  so  far  furwanUon  the  under  surface  iu  tl.i» 
hmin  a«  in  the  one  sLown  in  Fig.  3. 

transient  symptonus  may  perhaps  be  ascril»e<l  rather  to  the  ^]U- 
turbimee  in  the  circuhition  of  the  occipital  lobe,  an  I  i 
temporary  loss  of  sup|)ort  which  is  aftor<led  to  that  h>be  by 
the  adjoining  jjarts  of  the  brain,  than  to  the  fact,  that  the 
visual  area  of  the  cortex  spreads  over  from  tho  occipital  lobe 
into  the  adjoining  parts  of  the  bniin.'  If  this  were  the  case  in 
the  monkey,  there  should  be  always  some  remains  of  the  visual 

'  Thia  is  th<>  view  adopted  l>7  Lneiani.  '*On   Sioaorial  Locali«atioo  in  the 
Cortex  Cerelri;"  '  Braix.'  Vol  VH.  1884. 
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perceptive  faculty  after  removal  of  the  occipital  IoIm'S  alone ; 
whereas  both  3IuQk  and  ourselves  have  found  that  there  may 
be  no  trace  left  of  such  faculty.  The  nearer  to  the  octupital 
lobe  that  any  such  lesion  of  the  temporal  lobe  is  carried,  the 
greater  probability  is  there  of  the  occurrence  of  (temporary) 
hemiopia,  while  extensive  lesions  of  the  more  anterior  parts 
of  the  brain  fail  to  yield  any  sign  of  visual  disturbance. 
It  is,  however,  also  possible  that  fibres  connected  with  the 
cortex  of  the  adjoining  jmrts  of  the  brain  (and  especially  of 
the  angular  gyrus)  may  curve  backwards  into  the  occipital 
lobe,  and  thus  become  cut  off  along  with  that  lobe.  Various 
facts  might  be  cited  in  support  of  this  idea,  and  it  would  tend 
in  great  measure  to  reconcile  the  conflicting  statements  of 
experimenters  on  this  region,  but  we  arc  not  yet  in  a  position 
to  come  to  a  definite  decision  upon  the  subject 

I  have  further  endeavoured,  also  in  conjunction  with  Dr. 
Sanger  Brown,  to  detennine  whether  any  evidence  is  to  bo 
obtained  from  monkeys  regarding  the  localisation  of  the 
senses  of  hearing,  smell,  and  taste.  Respecting  the  sense  of 
hearing,  the  opinion  that  hiis  obtained  most  currency  in  this 
country  is  that  of  Dr.  Ferrier,  to  the  effect  tliat  it  is  entirely 
localised  in  the  superior  temporal  gyms ;  but,  when  we  come 
to  sift  the  experimental  evidence  in  favour  of  this  view,  we 
find  it  to  be  very  insufficient.  It  is  briefly  this,  (1)  that 
electrical  excitation  of  this  gyrus  produces  movements  of  the 
opposite  ear  (described  as  "  pricking  *'  by  Ferrier)  and  of  the 
head  and  eyes  to  the  opiwsite  side,'  (2)  that  in  one  monkey 
di^truction  of  this  gyrus  upon  both  sides  of  the  brain  has 
produced  total  and  persistent  deafness.'  I  call  the  evidence 
insufficient  because,  in  the  first  place,  excitation  of  very  various 
parts  of  the  cortex  (frontal  region,  middle  temporal  gyrus, 
angular  gyrus,  and  occipital  lobe)  produces  almost  precisely  the 
same  eflects,  and  in  the  second  place,  because  although  it  is  not 
difficult  to  substantiate  hearing  in  monkeys,  it  is  difficult  to 
substantiate  deafness,  for  quite  normal  monkeys  will  often  fail 
to  \My  the  least  attention  even  to  loud  sounds,  and  in  a  single 
c<i80  which  had  been  operated  on  such  lack  of  attention  might 

'  Ferrier,  *  FuncUoiu  of  Ihu  Br»iD,'  2nd  editkm,  p.  305. 
*  FcrritT  nod  Yco,  np.  HI.,  cxprriirent  18. 
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Ik*  «>rronoou8ly  ascribed  to  loes  of  hearing,  unless  it  had  been 
ascertained  before  the  operation  that  the  animal  invariably 
reacted  to  certain  noises. 

We  accordingly  determined  to  repeat  Dr.  Ferrier's  experi- 
ments in  a  number  of  monkeys.  We  had  no  difficulty  in  obtain- 
ing, as  a  result  of  electrical  excitation  of  the  superior  temporal 
gyrus,  the  movement  of  the  eyes  towards  the  opposite  side,  the 
lids  being  usually  at  the  same  time  raised.  This  effect  occurs 
by  excitation  along  about  the  p>sterior  or  superior  two-thirds 
of  the  convolution,  ai:d  it  is  not  confined  to  this  gyrus,  but  is 
also  obtained  on  excitation  of  the  adjoining  part  of  the  next 
temporal  gyrus.*  Excitation  at  the  tip  of  the  superior  gyrus, 
just  in  the  angle  where  the  parallel  and  sylvian  fissures  meet, 
protluces  retraction  of  the  opposite  ear.  We  have  not  got  the 
prieking  forward  of  the  ear  which  Dr.  Ferrier  describes. 

In  six  monkeys  we  have  more  or  less  completely  destroyed 
the  su|>erior  tem()oral  gyrus  npon  both  sides.  I  say  more  or 
less  completely,  U'cause  in  one  or  two  a  small  shred  of  grey 
matter  belonging  to  this  convolution  was  found  post  mortem, 
but  practically  the  lesion  was  complete  in  all  six,  some  of  the 
grey  matter  within  the  fissures  bounding  the  gyrus  being  all 
that  could  be  taken  to  represent  the  convolution,  and  even 
this  being  deprived  of  its  medullary  centre.  I  have  no 
hesitation  in  affirming  that  in  every  case  the  removal  was  as 
complete  as — probably  more  complete  than — in  the  monkey 
descrilx?<l  by  Ferrier  and  Yeo ; '  this  I  judge  from  the  photo- 
gniphs  of  the  brain  and  of  the  8e<*tions  through  it  and  from 
the  woodcuts  which  Dr.  Ferrier  gives  in  his  book,^  which 
are  clearer  than  the  photographs.  But  in  onler  to  make 
assurance  doubly  sure,  we  in  one  monkey,  a  large  female 
Ithu^us,  separated  up  the  fissures  bounding  the  gyrus  and 
sohjjkhI  it  out  entirely  from  the  very  bottom  of  the  fissures, 
so  that  not  a  trace  of  the  convolution  in  question  should 
remain  (Fig.  5).  In  all  six  cases  the  result  was  the  same. 
Hearing    was    not    only   not    permanently   abolished,   it    was 

'  CoinpHu-  Luciani  ami  Tamburiui.     -  '    in/.iom  <lcl  Cervcllo ;  s(T<.n<l;i 

iv>ininiinieazi<)nt\"  1879' 

»  Ferrier  an<l  Yco,  op.  eil.,  experiment  IJ. 

'  '  Functions  «f  the  Brain,'  2nd  cditii>D,  Fip*.  U7,  'Jf. 
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not  jK-rnptibly  aflVc-te*!.  The  animals,  even  iinnietliately 
niter  ricovery  from  the  annsthetic,  reacted  to  ttlight  sounds 
of  an  unusual  character,  sncU  as  a  smacking  of  the  lipe  or 
thv  rurttl*}  of  a  eruinph'il  n«'ws|),i|K*r.  Some  of  them  were 
iinder  observation  for  several  months,  and  there  was  never  anv 
doubt  in  our  minds  as  to  the  full  jKissession  of  their  auditory 
fju;ultie!».  Nor  could  the  reaietions  they  exhibitetl  to  sounds 
be  explained  by  siipposiu}^  thai  they  only  re9|>onde<l  in  a 
reflex  manner,  for  they  j^ave  every  evidence  of  understanding 


IWuiii  of  u  Monkev,  with  cotuile  ifnM>vi«l  of  Ixiih  Hiipcrmr  (•inponU Kyri. 
Tho  right  sidu  U  bhown  in  <i,  nii  I  tlu- 1*  ft  iii<tr  in  h. 


the  nature  of  different  sounds,  such  as  that  eaustd  by  turning 
a  door-handle  or  the  difl'erences  betwe<'n  the  fi)otste|>s  o( 
dilVerent  j>eople;  varying  emotions  being  exhibited  acconling 
to  the  antici|Mtions  (of  food,  &q.)  which  the  sounds  called 
forth. 
One  of  the  six  monkeys  had  not  only  the  superior  tem|K)ral 
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jryri  niuoviil,  but  the  whole  tenii)oral  lolxj  on  both  sitles,  tho 
Ifsioii  extending  as  fur  as  tl»o  hipi)o<'ani|ml  margin  of  the 
homittphere  (Fig.  6,  a,  6,  e).  This  profound  double  lesion  was 
effeet«Ml  in  two  oiH?ration8,  and  at  first  produced  a  condition 
resembling  idi»K'y,  which  was  well  marke<l  for  a  few  days, 
but  afterwards  gradually  passed  off.  This  condition  was 
pntUibly  caused  by  the  great  disturbance  of  the  functions  of 
the  whole  bruin  which  so  extensive  a  removal  producetl,  and 
especially  the  vas<nilar  disturbance  caused  by  the  occhision  of 
branches  of  the  middle  cerebral  arteries.  A  similar  condition 
w;is  brt>ught  about  in  the  large  female  RhcBsus  above  men- 
tioned, in  which  both  8U|»erior  temjHjral  gyri  were  radically 
removed  after  sejwirating  up  the  fissures  bounding  them,  and 
here  also  there  must  have  been  considerable  interference  with 
the  middle  cerebral  arteries. 

The   condition   was   marked   by   loss  of   intelligence   and 
I  .  so   tluit   the   animals,  although   they  received   an<l 

1    ^  il  to   impressions  fr»jm   all    the   senses,  appeared    to 

understand  very  imperfectly  the  meaning  of  such  impressions. 
This  was  not  confined  to  any  one  sense,  and  w;is  most  evident 
with  visual  impressions.  For  even  objects  most  familiar  to 
the  animals  were  carefully  examined,  felt,  smelt  and  tasted, 
exactly  as  a  monkey  will  examine  an  entirely  strange  object, 
but  much  more  slowly  and  deliberately.  And  on  again,  after 
only  a  few  minutes,  coming  across  the  same  object,  exactly  the 
same  process  of  examination  would  be  renewed,  as  if  no  recol- 
lection of  it  remained.  The  disjxwition  also  became  completely 
changed  :  both  animals  exhibited  the  utmost  greediness,  losing 
all  the  daintiness  which  characterises  the  feeding  of  monkeys; 
they  also  entirely  lost  their  fear  of  man.  This  idiotic  con- 
dition lasted  longer  in  the  large  female  Uhcesus  than  in  the 
monkey  deprived  of  the  whole  of  the  temporal  lobes,  which  in 
a  few  days  hkLalready  almost  entirely  recovere«l  memory  and 
intelligenc«IWnle  the  former  remaine<l  in  a  stupid  condition 
for  some  w«'k.  I  Jut  there  was  never  any  difficulty  in  ob- 
s*^rving  that  sounds,  even  slight  in  intensity,  were  heard. 
One  of  these  animals  was  kept  for  eight,  the  other  for  nine 
months ;  and  except  for  the  condition  just  describetl,  which 


Fio.  6. — BfHinof  M  Monkey,  with  iilniniit  mtnplrl^-  n  iii.»t«I  of  U.lh  IrinjiorHl  l<^W«. 
The  hrikin  i»  »hnwn  m*  tttn  frnrn  the  right  ticir  in  a,  froia  (he  left  ude  ia  h, 
and  from  below  in  e. 
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was  nnly  t«-nnH»rary,  tlioy  lN'liav<<l  (iiUiHL:  in-  \%ii<)lo  timo  in 
ovory  way  like  normal  monkeys.' 

The  wise  of  the  monkey  with  both  temporal  lobes  completely 
renioveil  militatt^  as  strongly  a^i^ainst  the  view,  that  the 
auditory  jK'rceptive  faculty  is  loeaixBed  in  those  lobes,  as  do  the 
six  nuM's  against  Dr.  Ferrier's  view.  H.  Munk  appears  to  be 
of  that  opinion;  but  I  cannot  find  any  account  of  ex{)eriment8 
which  he  has  made  upon  monkeys  in  corroboration  of  the  view; 
it  appears  to  rest  entirely  upon  experiments  on  dogs.'  Luciaui 
and  Taniburini^  s{M'ak  of  the  autlitory  centre  in  monkeys  as 
being  presumably  situate<l  in  the  su{>erior  and  middle  temporal 
gyri ;  but  this  opinion  appears  to  l>e  based  merely  on  the  results 
of  electrical  excit^itiou.  Luciani,  in  a  later  communication/ 
remarks,  "  Our  results  tend  to  show  that  not  only  the  whole 
cortical  area  of  the  temporal  lobe,  as  admitted  by  Munk,  but 
prt>bably  also  the  comu  ammonis  forms  an  integral  jwrtion  of 
the  auditory  sphere.'*  With  bilateral  extirpation,  "  at  first  the 
auditory  troubles  may  amount  to  absolute  deafness,  but  soon 
{)as8  into  a  condition  of  obtuseness  of  hearing.  .  .  ." 

Although  it  is  not  8j>ecially  stated,  it  would  api)ear  that 
these  statements  (of  Luciani)  also  rest  mainly,  if  not  entirely, 
on  experiments  on  dogs.  I  believe,  therefore,  I  am  justified 
in  asserting,  that  the  supposed  localisation  of  the  auditory 

'  These  two  animals  were  cxhihiU'd  to  the  Neurological  Society,  and  a  Oim- 
niittoc  of  that  Society  was  appointed  to  examine  them.  Another  monkey  which 
w«B  erroneoiisly  believed  to  have  been  submitted  to  the  same  operation  (removal 
of  both  superior  iempoiul  gyriX  and  a  fourth,  which  had  been  subjdHed  to  un 
opeiatioo  at  all,  were  also  put  before  the  membi-rs  of  the  Committee  No  doubt 
was  mised  as  to  the  hearing  of  the  first  two ;  but  one  member  of  the  Committee 
thought  that  the  third,  and  another  member  that  the  fourth,  monkey  was  totally 
deaf!  This  I  mention  to  illustrate  the  difficulty  that  even  skillt-d  obtjcrverd, 
unacquainted  with  the  habits  and  disposition  of  the  individual  animal^i,  experience 
in  deciding  the  question  of  the  poasossion  or  Iohs  of  hearing  in  monkeys.  Wo 
ourselvea  had  ofaUioed  so  many  eridencea  from  time  to  timo  by  being  fro<inently 
with  the  animala,  that  we  nerer  had  the  dightcst  doubt  upon  the  subject;  uor 
could  any  one  that  had  much  to  do  with  idem. 

*  Op.  riL  4te  Mitthcilung,  Fig.  4,  s.  63.  In  the  description  of  this  figure  the 
author  states,  '*Mit  B  ist  die  Rindenpartio  beEUohnet,  welche  nach  den 
Ertehrungen  am  Hundc  als  Horspliare  anzunehmen  iat.**  Munk  regards  the 
sapeto>pastcrior  tip  of  the  first  temporal  gyrus  and  the  adjacent  part  uf  the 
angnlar  gyrus  as  the  **  scnoory  area  of  the  region  of  the  external  ear.** 

»  Op.  cit. 

*  •*  On  Sensorial  Localizations,"  etc.,  *  Bbaiv,'  \ai.  VIL  p.  154. 
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]H>rce|)tivo faculties  in  the  tem|N)mI  lolicin  monkeys  htm  noeX- 
|K.Tinu*ntjil  evidence  in  its  favour,  and  the  case  I  have  described, 
in  wliieh  both  teiniK)ral  lobes  (including  the  comu  ammonu) 
were  wholly  removed  without  any  permanent  diminution  in 
the  acuteuess  of  hearing,  boars  strongly  against  thjit  view. 

In  the  same  animal  Hniell  and  t^iste  were  also  |iri*8ont,  and, 
so  far  as  we  coald  ascertain,  were  in  no  way  diminished  in 
acuteness.  This  was  also,  as  may  a  fortiori  be  exjKH'te*!,  tho 
cas<'  in  two  other  nionkeyH,  in  which  we  cut  away  the  antero- 
inferior extremity  of  the  temporal  lobe  on  both  sides.  These 
experiments  were  mtule  previous  to  those  of  total  extirpatiim 
of  the  lobe,  and  were  intende<l  to  test  Dr.  Ferrier's  surmise, 
that  this  region  of  the  tem{K)ral  lobe  is  related  to  the  faculty 
of  taste.^  IJut  they  give  no  8up|)ort  to  that  surmise  (which  is 
besides  basc<l  on  entirely  insufiicient  evidence'),  for  all  our 
animals  gave  well-marked  evidences  of  taste  both  in  the 
selection  of  favourite  articles  of  food  and  in  the  disgust 
exhibite<l  when  a  bitter  substance,  such  as  quinine,  had  been 
concealed  within  a  raisin  and  thus  inadvertently  taken  into 
the  mouth. 

With  reference  to  the  cerebnil  loc^tlisation  of  pcrccpti(»n8 
prtMluced  through  the  nerves  of  tactile  and  of  general  sensi- 
bility, I  would  recall  the  fact  that,  in  the  researches  which  I 
have  before  alluded  to  as  having  been  carrie«l  on  in  conjunc- 
tion with  Mr.  Horsley,'  we  described  a  number  of  experiments 
ufjon  monkeys  in  which  a  more  or  less  extensive  destruction 
of  one  gyrus  foniicatus  was  pnKluctMl ;  this  lesion  being  in- 
variably accom{ianied  by  a  considerable  diminution,  or  even  by 
complete  abolition,  of  tactile  sensibility  on  the  o[)posite  side  of 
the  body,  while  at  the  same  time  there  was  also  considenible 
loss  of  general  sensibility.    This  condition  was  always  followed 

*  *  Fanctiont  of  Uio  Bnun,'  2nd  cditioD,  p.  821. 

*  MoveiiiGUta  of  the  lipa,  tooguo,  and  obeck-pooehM  on  electrical  rxctl>Uoa 
(whtuh  may  wU  have  apnad  to  the  miporjacent  motor  area  io  the  lower  part  of 
thu  froiital  lob«<)  Hod  ct*rtaiii  ourtter  expcriiuctita  in  which  ItWiMia  (nut  aacptio) 
wcro  rnuKhly  proilucixl  in  thi«  part,  aiid  l<«s  of  t<islo  aucmud  to  follow.  Itnt  the 
aniinnU  livc<l  but  a  short  time,  und  wcro  in  an  oiitiroly  aboomal  omditiim  whf  n 
UvtiHl,  nor  WRM  the  tt-ating  pt-rrormod  with  {>i)r<  u  ..i«;.m|  aohatancca,  but  with  acid 
and  nmhtHtic  artii'Ic<«. 

'  '  l'hiloM>|thifal  TrnniMM-laout,*  1887. 
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hy  iMtrtiul  rc?covery,  which  gradually  8U|>orventMl  until  h 
Ktatiiinary  coiidition  of  <liminish(Hl  s^tnsibility  uppoartnl  to  be 
|H*rtiiaiK'iitly  established.  Wo  did  not,  however,  keep  any  of 
our  animals  which  had  been  subjected  to  this  operation  for 
more  than  about  three  months.  In  order,  therefore,  to  deter- 
mine if  |)ossiblo  whether  in  such  cases  there  was  ultimate 
complete  recovery,  I  removed  in  another  monkey  a  portion 
of  ab<»ut  one  and  a  half  centimetres  in  len{?th  (the  whole 
brain  Ijeinpj  about  six  centimetres  long)  from  the  mid<Ile  of  the 
gyrus  fomicatus,  on  the  right  side  of  the  brain.  This  operation 
pr(Mluce<l  a  condition  of  almost  complete  (hemi-)  antcsthesia, 
involving  the  whole  of  the  left  side  of  the  body  with  the  ex- 
ception of  the  forearm  and  hand.  There  was  a  little  ]>are8is 
of  the  leg,  due  apparently  to  a  portion  of  the  leg  area  in  the 
superjacent  marginal  convolution  having  been  accidentiiUy 
injured  in  the  operation,  but  none  of  the  upper  limb  or  of 
any  other  pjtrt  of  the  body.  As  a  rule,  there  was  no  reaiction 
to  touch,  nor  even  to  a  slight  prick  applied  to  the  ana?sthetic 
side,  and  even  when  a  movement  followed,  it  was  more  like  a 
reflex  action  than  one  dictated  by  the  higher  centres,  for  it 
was  unaccompanied  by  wincing,  which  was  invariably  produced 
when  the  other  side  of  the  body  was  suddenly  touched  or 
pricketl. 

This  animal  was  kept  under  observation  for  more  than  seven 
months,  and  was  tested  from  time  to  time.  It  was  found  that 
although  the  condition  in  question  underwent  some  improve- 
ment, there  was  still  during  the  whole  of  that  time  a  market! 
difference  in  the  two  sides  of  the  Ixnly,  the  left  side,  with  the 
exception  of  the  forearm  and  hand,  which  were  never  anaes- 
thetic, being  distinctly  deficient  in  sensibility  as  compare<l 
with  the  right.  We  may  fairly  infer,  therefore,  that  the 
hemian<x>sthe8ia  which  is  produced  by  destructive  injuries  of 
the  gyrus  fomicatus  is  in  all  probability  permanent.  Whether 
however  the  perception  of  impressions  of  tactile  and  general 
sensibility  is  confined  to  the  gyrus  fomicatus  and  its  continua- 
tion into  the  gyrus  hip^xicampus,  can  only  be  effectually 
cleared  up  by  the  entire  removal  of  these  parts  of  the  limbic 
lobe — an  operation  of  the  greatest  difficulty,  but  one  which  I 
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have  not  piven  up  ho|)e«  <»f  ultinjately  effifctiiij^.  In  tlie 
meantime,  I  would  aftirm  the  extreme  proUability  of  this 
hyiwthesis  on  evidence  obtained  by  exclnsion,  for  I  have 
never  been  able  to  determine  the  existence  of  any  permanent 
diminution  of  sensibility  after  o{)crations  upon  other  partit  of 
the  cortex,  unless  there  were  a  {x^ssibility  of  the  limbic  lobe 
having  been  directly  or  indirectly  involve<l. 


ON  INJURIES  OP  THE  CAUDA  EQUINA. 

BY   WILLIAM   THORBURN,  M.D.,   B.8.,   B.8C.   (LOND.),   F.B.C.S. 
Smrgiotd  Begutrttr  to  the  Mcmtikeder  Boijal  Infirmary,  &e. 

The  series  of  cases  upon  which  the  conclusions  drawn  in  the 
present  paj>er  are  based,  appear  to  the  writer  to  form  a 
rlinical  picture  the  import  of  which  has  not  hitherto  been 
fully  recognised,  although  its  features  are  sufficiently  marked 
and  the  symptoms  described  have  been  noted  by  more  than 
one  observer.  They  present  instances  of  very  different  lesions, 
all  of  which,  however,  agree  in  the  production  of  pressure  on 
the  Cauda  equina,  and  although  they  are  not  all  injuries,  it 
has  appeared  advisable  to  place  side  by  side  with  traumatic 
cases,  tliose  due  to  other  causes,  but  resembling  them  in  the 
locality  of  the  lesion  and  the  nature  of  the  symptoms.  All 
these  cases  have  been  treated  in  the  Manchester  Royal  In- 
firmary, to  the  courtesy  of  whose  physicians  and  surgeons  I 
have  again  to  express  my  indebtedness  for  permission  to  use 
the  material  under  their  care. 

I  shall  in  considering  these  cases  first  relate  their  clinical 
histories,  drawing  attention  to  the  salient  points  of  each,  and 
shall  then  proceed  to  draw  certain  conclusions,  and  to  compare 
the  facts  observed  with  the  experience  of  previous  writers. 

Case  I. — Dislocation  of  the  Fint  Lumbar  Vertthra. — Compremfm  of 
the  Cauda  Equina. 

P.  S.  attended  as  an  out-patient  in  Dr.  Ross's  clinic  during  the 
month  of  June  1886,  and  was  admitted  to  the  wards  on  the  7th  of 
the  following  month.  He  gave  a  history  of  having  been  a  heavy 
smoker  and  drinker,  of  an  attack  of  syphilis  twelve  years  ago,  and 
of  pneumonia  five  years  ago.  On  Jan.  31st,  1886,  he  fell  from  a 
scaffolding  and   injnred   his  back.     For   five   days  he   was   an- 
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conHcioiii^  nnd  has  sinco  then  Iiul  iMiralyHiH  of  the  lower  liiubn 
with  retention  of  urine,  re<piiring  the  conHttnt  use  of  a  catheter. 

On  examination,  he  presented  a  dintinct  deformity  of  the 
lumltar  Bpine,  there  being  a  wide  interval  between  the  first  and 
second  spinous  proces-es  with  prominence  of  the  latter.  Thero 
was  slight  ))ain  in  the  affected  region,  but  no  tenderness.  (Th*) 
« xact  position  of  the  deformity  was  verified  by  repeated  examina- 
tions, by  various  gentlemen.) 

The  I'jwor  limljs  presented  complete  parnlysis  of  all  the  muscles 
bolow  the  knee,  and  of  the  flexois  of  the  knee,  and  thero  was 
weakness  but  not  entire  Uws  of  j>ower  in  the  extensois  of  that 
joint.  Flexion  of  the  thigh  c«»u'd  apparently  be  performed 
without  difficnlty ;  the  power  of  adduction  was  slight,  and  that  of 
abduction  almost,  but  not  quite  enlirely  lost.  The  buttocks  and 
lower  extremities  were  wasted  throughout.  Electric  examination 
of  the  affected  region  gave  contractions  with  the  following 
currents : — 
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The  knee-jerk  ami  plantar  reflexes  were  ui»ctit,  but  tiie 
oremaateiiu  reflexes  were  normal. 

The  nrine  wm  rotaineil,  and  had  to  bo  drawn  off  by  the  catheter ; 
fiBOoa  were  pMsed  involuntarily. 

Sensation  was  normal  on  the  upper  part  of  tlie  buttocks,  that 
is,  in  the  region  supplied  by  the  last  dorsal,  iIeo-hyiK>gastrio  and 
external  cntanoous  nerves,  and  was  little  if  at  all  diminisheil  on 
the  front  of  the  thighs  and  the  anterior  balroe  of  their  inner  and 
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ouU'r  aspcctii,  or  uu  the  inner  skies  of  the  logs;  but  thorc  watt 
complete  anaaelbeua  of  the  bocks  of  the  thighs,  of  that  part  of  the 
buttocks  not  included  in  the  above  limits,  of  tho  outer  sides  of  the 
legs  and  of  the  feet.  The  perineum,  the  ))eni8,  and  the  scrotum 
were  also  quite  anarathetic,  with  the  exceptions  of  the  root  of  the 
latter,  and  the  catheter  was  not  felt  in  the  urethra.  The  patient 
was,  however,  aware  when  the  bladder  was  full,  and  when  he 
wished  to  empty  tho  rectum,  but  had  no  control  over  the  latter, 
and  O'Uld  not  feel  the  passage  of  fsooea.  At  times  ho  wuuld  havu 
pricking  sensations  in  the  toes  and  some  pain  in  the  thighs. 

The  lower  limbe  presented  no  obvious  change  of  tem{)erature. 
Since  the  accident  he  had  had  no  erections  of  tho  penis.  On 
both  heels  were  bedsores  uf  large  size.  The  urine  was  alkaline, 
containing  large  quantities  of  pus  and  phosphates. 

The  patient  remained  under  observation  and  treatment  for 
some  time ;  but,  with  tho  exception  of  amelioration  of  his  cystitis 
and  liedson-s,  underwent  no  change.  On  leaving,  he  was  inntnicted 
to  return,  with  a  view  to  trephining  the  spine,  but  has  not  since 
been  heanl  cf. 

The  explanation  of  the  above  case  is  sufficiently  obvious. 
There  is  sensory  {>arulysis  of  all  the  nerves  of  the  sacral  plexus 
and  possibly  of  the  obturator,  but  not  of  the  anterior  crural 
or  other  lumbar  nerves:  the  perineum,  penis,  scrotum  and 
urethra,  being  supplie<l  by  branches  of  the  pudic,  are  an- 
nesthetic,  but  the  root  of  the  scrotum  retains  sensation  owing 
to  the  presence  of  twigs  of  the  ileo-inguinal  ni  rvo,  wliich, 
however,  only  descends  to  a  very  short  distance. 

As  regards  motion,  we  find  complete  paralysis  with  the 
"r»  action  of  degeneration"  of  the  muscles  supplied  by  the 
!Mr\«sof  the  sacral  plexus.  Those  8upplie<l  by  the  anterior 
crural,  although  presenting  the  reaction  of  degeneration,  are 
only  weakene«l,  and  the  adductors,  supplied  by  the  obtun\tor, 
appear  also  to  retain  some  power. 

Again,  the  cremasteric  reflex  remains,  but  below  this  point 
reflex  action  is  lost. 

Case  II. — S^^ina  Bifida. — Cure. — Cauda  Equina  m  Cicatrix. 

F.  II.  W.  has  been  several  times  admitted  into  the  Mancheeter 
Royal  Infirmary,  under  the  care,  socoessively,  of  Mr.  Lund,  Mr. 
Whitehead,  and  I>r.  Ross.     He   is  a  clerk  by  occupation,  i?   21 
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years  of  age,  and  gtvoa  the  following  acoonnt  of  hinutelf.  At 
birth  ho  had  a  swelling  (Hpina  bifida)  of  the  lower  part  of  the 
Wck,  which  waa  never  larger  than  an  orange.  Very  soon  after 
birth  a  needle  was  thrust  into  this,  but  ho  does  not  know  whether 
any  eflfetjt  resulted.  When  two  years  of  ago  he  was  said  to  have 
had  a  fit,  followed  by  paralyHis,  and  sulwcijnently  wasting  of  the 
muscles  below  the  knee  on  both  sides.  He  also  states  that  there 
was  some  contraction  of  the  calf  muscles,  causing  drawing  ap  of 
the  heel,  which  on  two  occasions  required  division  of  the  tendo 
Achillis,  followed  by  the  use  of  a  metal  boot.  The  deformity  was 
thus  eventually  overcome.  When  about  fifteen  years  of  age  he 
began  to  be  troubled  by  an  ulcer  on  the  outer  side  of  the  right 
f(X)t,  which  resisted  all  treatment,  until  in  1883  the  little  toe  with 
its  metatarsal  bone  was  amputated  by  Mr.  Lund.  The  wound 
thus  caused  remained  open  fur  nineteen  months,  at  the  end  of 
which  time  its  upper  end  had  again  formed  an  ulcer.  This  ulcer 
still  remains,  and  is  his  chief  trouble;  it  improves  when  he  is 
confined  to  his  bed,  but  soon  breaks  down  again  when  he  tries  to 
move  about. 

The  condition  of  the  patient  never  varied  very  materially  at  the 
various  times,  extending  over  a  period  of  some  eighteen .  months, 
during  which  he  was  under  observation,  and  he  presents  the 
following  points. 

On  the  back,  opposite  to  the  last  lumbar  or  first  sacral  vertebra, 
is  a  flattened  swelling  about  the  size  of  a  hen's  egg,  but  of 
lenticular  shape  and  covered  with  hair.  At  its  centre  is  a 
depression,  into  which  he  states  that  a  stocking-needle  was  passed 
at  birth  ;  but  he  also  says  that  the  depression  was  congenital,  and 
that  the  needle  was  used  only  to  prolw  its  depth.  The  swelling 
is  of  an  elastic  consistence,  and  gentle  manipulation  oanaed 
sensations  which  tho  patient  says  are  pleasurable  but  inde- 
scribable. Firm  pressure  causes  passage  of  urine,  defecation  and 
strong  sexual  desire :  a  blow  upon  it  causes  some  rigidi^  of  the 
legs.  Over  the  swelling  is  a  luxuriant  growth  of  hair,  which 
is  also  well-developed  on  the  lower  limbs. 

Both  the  lower  limbs  show  distinct  wasting,  which  is  more 
marked  on  the  right  than  on  the  left  side,  the  circumferenoes  being  : 
right  calf,  8  inches;  left  calf,  11  inches;  right  thigh,  14^  inches; 
left  thigh,  17  inches;  while  the  right  is  half  an  inch  shorter  than 
the  left  limb.  On  the  right  side,  the  fifth  toe  and  its  metatarsal 
lione  wore  removed,  and  on  the  outer  side  of  the  foot  over  the  fourth 
metatarsal  is  an  oval  ulcer  about  one  inch  long  and  half  an  inch 
wide.  The  nloer  shows  a  olean-out  margin,  which  is  raised, 
homy  and  thickened,  with  slight  undermining  of  the  edges  and 
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pale  granuIatioDB  at  the  base.  Between  the  second  and  third  toe 
on  the  same  foot  was  a  second  small  nicer  which  recovered  with 
rest  The  arch  of  the  foot  is  exaggerated,  the  toe  pointed^  and 
there  is  no  power  of  movement  about  the  ankle-joint. 

The  lower  limbs  are  partially  paralysed,  with  weakness  and 
wasting  of  most  of  the  mnscles,  and  especially  of  those  below 
the  knee,  the  leg  mnscles  of  the  right  side  being  completely 
paralysed.  The  knee-jerk,  ankle-clonus,  and  the  plantar  reflex  are 
absent  on  both  sides ;  the  cremasteric,  abdominal,  and  epigastric 
reflexes  normal.  The  electric  reactions  of  the  muscles  were  as 
follows : — 
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Hence  they  did  not  present  the  "  reaction  of  degeneration."  To 
the  faradic  current  they  reacted  with  difficulty  on  both  sides,  the 
anterior  muscles  of  the  left  thigh  acting  most  readily,  those  of  the 
right  foot  not  at  all.  He  has  difficulty  in  walking,  being  always 
afraid  of  falling,  and  in  the  dark  he  staggers  and  has  to  grope  his 
way.  The  walk  is  characteristicaUy  "  pseudo- tabetic,"  the  toe 
dropping  at  each  step.  At  times,  especially  if  he  is  tired,  there  are 
slow  fibrillar  movements  of  the  muscles  of  the  right  thigh  and 
gluteal  region,  with  occasional  choreiform  movements  of  the  right 
foot. 

As  regards  sensation,  he  states  that  he  cannot  judge  of  the 
position  of  bis  right  lower  limb,  and  that  the  ground  does  not 
feel  solid  under  his  feet.  At  times  the  limbs  feel  *'  as  if  they  did 
not  belong  to  him,  but  were  some  distance  oS."  He  occasionally 
has  pain  in  the  dorsum  of  the  right  foot,  the  knees  and  hips,  and 
intense  tickling  sensation  in  the  sole  of  the  right  foot.  On 
examination,  there  was  found  to  be  extensive  anaesthesia  of  the 
lower  limbs,  of  similar  distribution  on  both  sides.  The  affected 
area  was  not  quite  sharply  defined,  but  had  the  following  general 
outline  as  represented  in  the  accompanying  diagrams,  where  the 
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aaesthctio  portion  in  shaded.  Ciitntnenciiig  above  at  the  side  of  the 
tnmonrand  almost  atita  centre,  the  boundary-line  runs  downward* 
and  outwards,  aoroas  the  upper  limit  of  the  gluteal  region,  thenoe 
over  the  great  trochanter  down  the  outer  aide  of  the  thigh  to  the 
apex  of  the  line  leading  to  the  external  condyle ;  it  now  tends  for- 
ward, somewhat  to  the  front  of  the  condyle,  and  then  down  along 
the  line  of  the  fibula  for  about  half  its  length  ;  after  which  it 
comes  forward  and  inward  across  the  shin,  ending  about  the  middle 


Pio.  1. 


Fio."2 


of  the  first  metatarsal  bone.  The  inner  boundary  oommcii' 
aliout  the  external  inguinal  ring,  passes  outward  tow^ds  Poapart's 
ligament;  Ihenoe  slightly  backwards  for  a  short  distance;  again 
down  the  inner  aspect  of  the  thigh  to  the  \»tk  of  the  intern*! 
oondylo ;  thence  down  the  inner  uido  of  the  leg,  curving  below  the 
internal  malleolus  and  running  forwards  to  join  the  former  line 
over  the  meUtaraal  bone  of  the  great  toe.  It  will  be  noted  that 
these  limite  include  the  gluteal  region,  back  of  the  thigh,  the  back 
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and  partiftlly  the  outer  side  of  the  leg,  and  the  whole  of  the  foot, 
except  a  small  area  on  its  inner  aspect.  Farther,  the  perineum  is 
included  in  thete  boundaries,  being  absolutely  anaesthetio.  The 
penis  also  is  anssthetio,  except  at  its  extreme  root,  as  is  the 
scrotum,  except  along  a  line,  too  small  to  represent  in  the  diagpram, 
extending  forwards  and  downwards  from  the  external  ring  for 
about  two  inches,  and  corresponding  apparently  to  the  distribu- 
tion of  the  ileo-inguinal  nerve.  Although  the  scrotum  is  thus 
ansMthetio,  testicular  sensation  on  deep  pressure  is  normal. 

At  one  period  he  states  that  he  passed  urine  involuntarily,  and 
had  to  wear  a  bag  to  catch  it ;  but  he  can  now  retain  it,  and  indeed 
only  passes  it  with  difficulty  and  much  straining.  He  knows 
when  the  bladder  is  full.  The  bowels  are  usually  relaxed,  and  at 
times  he  has  involuntary  evacuations.  He  is  not  always  able  to 
tell  whether  he  has  or  has  not  passed  urine  or  faaces.  He  has 
sexual  sensations  and  enjoyment,  but  states  that  on  connection  the 
•Mineii  is  usually  ejaculated  before  intromission,  but  that  on  a 
second  coitus  he  can  perform  the  act  as  mttial.  When  under  the 
influence  of  drink  he  says  that  he  can  both  pass  his  urine  without 
difficulty  and  complete  the  sexual  act  on  the  first  attempt. 

He  is  Kubjoct  to  attacks  of  lymphangitis  and  swelling  of  the 
inguinal  glands  in  the  right  lower  limb,  which  attacks  he  believes 
to  have  a  tendency  to  monthly  periodicity,  and  to  be  brought  on 
in  many  instances  by  drinking  or  by  sexual  excitement. 

This  case  resembles  the  first  very  closely,  differing  mainly 
in  the  less  complete  paralysis  and  in  the  partial  reaction  of 
degeneration  replacing  the  complete  degeneration  shown  by 
Case   I.     The  distribution  of  the  anaesthesia  is  similar  to 
that  of  Case   I.      An  interesting  point  is  the  retention  of 
sexual  desire  and   enjoyment   in   spite  of  the  complete  an- 
aesthesia of  the   penis,  and   the  evidence  of  persistence  of 
seDsation  in  the  testicles  which   derive  their  sensory  nerves 
from  some  point  higher  in  the  cord  than  does  the  scrotum. 
The  paralysis  is  again  seen  to  affect  mainly  the  branches  of 
the   sciatic,  gluteal,  and  pudic  nerves,  sparing  the  anterior 
crural  and  obturator  with  the  upper  lumbar  branches.     That 
the  lesion  is   an  involvement   of  the   cauda   equina  in   the 
cicatrix  of  the  spina  bifida  there  can,  I  think,  be  no  doubt. 
The  trophic  lesion  of  the  right  foot  is  interesting,  and  is 
similar  to  that  seen  in  a  case  reported   by  Ogston'  of  old 
spina  bifida  with  perforating  ulcer  of  the  left  foot,  anaesthesia 
>  '  LMioet,'  1876,  toL  u.  p.  18. 
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of  the  outer  sirlo  of  the  leg,  and  dorstil  and  plantar  aspecta  of 
the  foot  and  diminished  faradie  contractility  of  the  moaclee  of 
the  foot,  all  on  the  same  side.  Indeed  Ogston's  case  is  clearly 
of  the  same  nature  as  the  above,  differing  only  in  that  the 
cicatrix  had,  in  his  case,  involved  but  a  portion  of  the  fibres 
of  the  sciatic  of  one  side  only. 

Another  case  of  the  same  nature  is  reportetl  by  Brunner  * 
as  an  instance  of  spina  bifida  occulta.  The  patient  had  a 
depression  over  the  spine  from  the  first  to  the  fifth  lumbar 
vertebra,  excessive  growth  of  hair  over  that  region,  and  a 
perforating  ulcer  on  the  outer  side  of  the  right  foot  The 
right  lower  limb  was  wasted,  especially  below  the  knee,  and 
there  was  some  loss  of  power  in  it :  there  was  anaesthesia  of 
the  sole  and  outer  side  of  the  foot ;  the  knee-jerk  was  lost. 

The  next  case  which  I  shall  quote  presents  similar  symp- 
toms arising  from  the  pressure  of  a  tumour  on  the  canda  equina. 

Case  III. — Tumour  of  Ccuida  Equina. 

Joseph  Davies  was  admitted  under  the  care  of  Dr.  Boss  on  May 
12th,  1882.  His  previons  history  presented  nothing  of  interest 
About  five  months  before  admission  he  began  to  suffer  from  pains 
shooting  from  the  small  of  the  back  down  the  backs  of  the  thighs 
and  legs  to  the  feet,  which  gradually  increased  until  he  was  tmable 
to  bend  his  back  and  could  hardly  walk. 

On  admission  he  complained  of  the  above  pain,  and  of  great  pain 
in  the  buttocks  when  sitting  down.  He  could  hardly  walk, 
dragging  the  legs  along  the  ground  slowly  and  with  difficulty,  and 
the  lower  limbs  were  much  wasted.  The  patellar  reaoticm  was 
increased  on  both  sides.  The  urine  was  retained,  and  had  to  be 
drawn  off  with  a  catheter.  Pupils  presented  no  abnormality.  lie 
was  treated  with  strychnia  and  iron. 

The  notes  at  this  period  are  very  imperfect,  but  there  asems  to 
have  been  little  or  no  change  for  a  long  time.  On  July  5th  he 
was  ordered  gr.  5  doses  of  pot.  iod.  On  July  13th  it  was  noted 
that  pain  was  greatest  about  the  ankles  and  outer  sides  of  the  feet. 
Thoro  was  no  staggering  in  the  g^t,  nor  did  he  sway  when 
standing  with  the  eyes  closed,  but  the  movements  of  the  lower 
limbs  were  very  feeble,  especially  those  of  the  gluteal  musdes.  The 
plantar  and  oromasteric  reflexes  were  well  marked,  bat  the  gluteal 
was  sluggish.    The  patellar  tendon  reaotion  was  UynXj  (?  exag* 

*  Virehow's  •  AiehiT.'  1887,  p.  4M.    Bee  AppeadU. 
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gerated)  on  both  sidecu  On  both  sides  the  moBcles  of  the  lower 
limbs  were  markedly  atrophied,  and  with  the  exception  of  the 
gluteus  maximus  of  the  left  side,  had  lost  their  faradic  con- 
tractility, this  muscle  also  only  reacting  to  strong  currents. 
Analgesia  and  diminution  of  tactile  sensibility  was  present  over 
the  back  of  the  sacrum,  extending  thence  to  the  perineum,  the  left 
side  of  the  scrotum,  the  backs  of  both  thighs,  and  down  the  calves 
in  the  form  of  a  triauglo  with  the  apex  downwards. 

Four  days  later  the  anaisthetic  area  was  found  to  have  extended, 
so  as  to  involve  the  buttocks  up  to  the  level  of  distribution  of  the 
ileo-hypogastric  nerves,  the  backs  of  the  thighs,  and  the  bulk  of 
the  log,  omitting,  however,  the  knee-joint,  inner  bonier  of  the  tibia 
and  foot,  and  the  great  toe  (i.e.  the  distribution  of  the  internal 
saphenous  nerve).  The  aneesth^ia  was  less  perfect  in  the  logs  than 
in  the  thighs  and  buttocks.  His  urine  was  still  retained,  but  he 
drew  it  off  himself  with  a  catheter.  On  going  to  stool,  he  could 
not  pass  a  motion  until  he  had  pressed  upon  the  perineum,  but 
very  light  pressure — even  merely  wiping  the  anus — was  sufficient, 
so  that  the  action  was  probably  not  entirely  mechanical.  Pain  in 
the  lower  limbs  was  very  severe,  especially  on  movement,  and  ho 
had  often  much  pain  about  the  anus ;  those  symptoms  being  so 
severe  as  to  necessitate  hypodermic  injections  of  morphia. 

A  month  later  he  could  still  move  the  lower  limbs  in  all 
directions,  but  only  with  the  greatest  difficulty,  and  apparently 
somewhat  better  on  the  right  than  on  the  left  side ;  there  was  also 
extreme  wasting  of  the  limbs,  but  it  was  difficult  to  say  that  one 
group  of  muscles  was  more  affected  than  another.  The  plantar 
and  cremasteric  reflexes  were  exaggerated,  the  gluteal  absent  on 
both  sides.  The  knee-jerk  was,  as  before,  well  marked,  but  there 
was  no  ankle  clonus.  With  the  faradic  current  the  gastrocnemius 
and  glutei  gave  no  reaction ;  the  anterior  leg  muscles  and  all  those 
of  the  thigh  reacted  to  a  current  of  medium  strength.  The 
following  table  shows  the  number  of  cells  required  to  produce 
contraction  with  the  constant  current : — 


AiwkUI  CUman. 


Biceps  (right) 

,,      (left) 
OlnteuB  maximtiB  (right) 

,,        (left) 
Extenaors  of  foot  (right) 

(un-)  . 

Extcnsorr  '  't ) 

Gaatrocii. 


cells. 
SO 
80 
20 
25 
40 
40 
45 
85 
45 


Fio.  4 


Fio.  8. 


Fia.  r, 


ON  INJUBIES  OF  THE  CAUDA  EQUINA.  391 

Tbe  distributiun  of  the  anntthed*  »t  this  date  is  indicated  by 
the  aooompanying  diagrama  (Figs.  S-7).  Pain  was  Htill  very  great, 
but  the  general  health  remained  fairly  good.  'V^-'--  wtoi  arime 
HMlneaa  over  the  troohantora  and  sacram. 

From  tliifl  time  the  patient  lost  ground  rapidly.  Tho  skin  waa 
aore  at  several  points,  an  abscess  formed  over  the  right  trucL-inter 
major,  the  pain  was  intense,  the  appetite  failed,  aind  the  tempera- 
ture became  heotio,  varying  fnun  97^  in  the  morning  to  103^ '6  in 

Vh..  7 


the  evening.  On  Sept.  11th  he  was  ordered  drachm  doses  of  liq. 
hyd.  perchlor.  with  grs.  ij  of  pot.  iod.  three  timoit  a  day,  but  no 
improvement  followed.     Morphia  had  to  be  tit>ed  constantly. 

On  Nov.  Ist  a  be^lsore  formed  over  the  t>acrum,  and  on  Nov.  15th 
he  had  convulsions  and  died  in  the  afternoon. 

No  notes  were  taken  of  the  post-mortem  examination,  but  Dr. 
Boss,  who  was  present,  and  Prof.  Young  who  was  at  that  time 
Pathologist  to  the  Infirmary,  remember  that  there  was  found  only 
a  very  small  tumour — a  fibro-sarooma  about  the  size  of  a  hemp  seed 
— situated  on  one  of  the  nerve  cords  of  the  cauda,  with  no  signs  of 
diffused  infiltration  or  inflammation.  It  is,  however,  obvious  that 
there  must  have  been  some  lesion  of  more  than  the  one  nerve  root, 
and  no  microscopic  examination  was  made  of  the  others.  The 
spinal  cord  itself  was  perfectly  normal. 

We  have  here  the  same  distribution  of  antesthesia  as  in 
Cases  I.  and  XL,  but  the  notes  contain  no  reference  to  the 
relative  power  of  the  thigh  muscles.  The  reaction  of  degene- 
ration was  again  absent.  Owing  to  the  nature  of  the  lesion 
the  anajsthesia  was  preceded  by  intense  pain,  and  the  symp- 
toms were  at  first  more  marked  on  tlie  left  than  on  the  right 
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side.  The  retention  of  the  knee-jerk  and  plantar  reflexe*  is 
remarkable,  but  some  exaggeration  of  reflex  action  is  by  no 
means  rare  in  the  earlier  stages  of  peripheral  nerve  lesions, 
before  irritation  has  given  rise  to  complete  annihilation  of 
function.  The  nature  of  the  lesion  was  here  plac^nl  beyond 
any  possible  doubt  by  the  post-mortem  examination,  which 
showed  that  the  cauda  equina  and  not  the  spinal  cord  itself 
was  the  region  involved. 

A  closely  similar  case  is  mentioned  and  figured  by  Gowers,* 
who  notes  that  tactile  sensibility  was  impaired  "  chiefly  in 
the  region  supplied  from  the  sacral  plexus ; "  and  that 
although  the  lower  limbs  were  paralysed,  **  a  little  power  in 
the  flexors  of  the  hips  and  extensors  of  the  knees  persisted 
almost  to  the  last."  Hence,  in  Gowers'  case  also,  the  anterior 
crural  nerve  was  less  profoundly  affected  than  the  branches 
below  it.  His  figure  shows  a  tumour  of  the  cauda  equina 
immediately  below  the  termination  of  the  cord. 

Case  IV. — Dislocation   Forteards  of  the   Second  Lumbar    Vertebra. 
— Omprcssion  of  the  Cauda  Equina. 

B.  M.  C,  aged  15,  male,  a  collier  by  ooenpation,  was  admitted 
to  the  Infirmary  tinder  Mr.  Jones's  care,  on  December  3l8t,  1886. 

About  the  end  of  the  previous  August,  while  he  was  in  iho  pit, 
and  probably  in  a  stooping  posture,  a  stone  weighing  6  or  6  owta. 
fell  from  the  roof — a  distance  of  about  5  ft. — on  to  his  shonlders, 
bending  him  forwards  with  his  head  between  his  knees,  and  his 
right  leg  under  him.  On  being  extracted,  he  was  found  to  have  a 
fracture  of  the  right  fomnr,  and  tluM  was  apparently  the  only  injaiy 
diagnosed  at  that  time ;  but  he  had  mnch  pain  in  the  lower  part 
of  the  back,  and  in  both  hips,  and  was  unable  to  sit  up  in  bed. 
Some  nine  weeks  later,  he  could  sit  in  a  chair.  He  was  never 
able  to  move  his  feet  after  the  accident,  and  not  for  a  fortnight 
had  ho  any  power  over  oithur  thigh.  He  had  never  any  pain  or 
other  uuusual  sensations  in  the  lower  limbs.  For  six  weeks  after 
the  accident  hb  urine  had  to  be  drawn  off  systematically  with  a 
catheter,  and  from  about  the  third  week  he  had  symptoms  of 
cystitis,  which  still  continuod  on  admission.  Since  the  sixth  week 
no  catheter  has  been  used,  and  ho  has  been  able  to  paas  water,  nor 
has  ho  ever  had  any  incomtinenoe ;  but  micturition  is  very  slowly 

>  '  DianwM  ot  the  NsrWNW  Sjrttem.'  vol.  i.  p.  490. 
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{>orfonned.  Constipation  has  been  present  throughout,  but  there 
haH  never  been  any  involuntary  defecation. 

On  admissiou  wo  found  a  prominence  of  one  of  the  lumbar 
Hiiiiious  processes  (the  third)  one  inch  above  tho  level  of  the 
j)u8torior  superior  iliao  spines.  Above  and  below  this  were 
depressions,  and  to  the  left  of,  and  a  little  above  it,  another 
bony  prominence,  due  apparently  to  the  displaced  transverse 
process  of  tho  second  lumbar  vertebra.  There  was  slight  pain 
and  tenderness  in  tliis  region. 

Tho  lower  limbs  presented  partial  paralysis.  The  hips  could 
be  moved  in  every  direction,  but  adduction  was  more  powerful 
than  any  other  movement;  extension  and  flexion  were  about 
equal,  and  abduction  very  weak ;  at  the  knee  extension  was  more 
powerful  than  flexion.  In  the  ankle  and  foot  no  movements  could 
be  produced.  The  muscles  of  the  buttocks  and  lower  limbs  were 
wasted,  especially  below  the  knees ;  none  of  them  contracted  with 
a  faradic  current  of  such  strength  as  the  patient  could  bear,  and 
we  were  unable  to  test  satisfactorily  the  galvanic  reactions.  The 
knee-jerk  was  absent,  as  was  the  plantar  reflex,  the  cremasteric 
and  gluteal  being  well  marked  and  apparently  exaggerated. 

There  was  nowhere  absolute  anaesthesia,  but  sensation  was  obtuse 
over  a  region  fairly  well  defined  by  the  following  boundaries : — 
above  tho  upper  part  of  the  gluteal  region,  thence  down  the  back 
of  the  thigh,  leg  and  sole  of  the  foot,  the  front  of  the  leg,  and  the 
dorsum  of  the  foot.  It  was  much  less  imperfect  on  the  front  of 
the  thigh  than  elsewhere  in  the  lower  limbs,  and  was  better  on  the 
inner  than  on  the  outer  side  of  the  leg.  Over  the  genitals  also 
sensation  was  much  blunted  but  not  absent,  and  a  catheter  was 
felt  along  the  whole  of  the  urethra.  The  passage  of  faeces  was 
also  felt.  He  states  that  sensation  had  gradually  improved  since 
the  accident.  The  feet  always  felt  cold,  but  there  was  no  pain  or 
hyperaesthesia. 

The  skin  of  the  lower  limbs  presented  no  abnormalities.  Pria- 
pism was  common ;  tho  urine  was  alkaline,  containing  some  pus 
and  phosphates,  and  he  had  pain  over  the  pubes,  and  smarting  on 
micturition. 

On  January  15th — a  fortnight  after  his  admission — Mr.  Jones 
proceeded  to  "trephine"  the  spine  in  the  affected  region. 
Chloroform  having  been  administered,  the  patient  was  turned  on 
his  face,  and  an  incision  four  inches  in  length  was  made  in  the 
middle  line,  with  its  centre  over  the  prominent  spine.  From 
either  end  of  this  an  incision  of  some  three  inches  was  carried  at 
right  angles  to  it.  and  to  the  left.  The  superficial  structures  were 
thus  dissected  up  in  a  flap,  and  the  muscles  were  drawn  aside  from 
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the  Tertobral  groove,  and  held  back  by  retracton.  It  wm  now  clear 
that  the  arch  of  the  aocond  lumbar  vertebra  wa»  dinplaoed  forwards, 
the  prominent  Hpine  being  that  of  the  third.  Thuit  the  diapUoe- 
meut  was  that  most  commonly  met  with — dialocation  forwards  of 
the  upper  part  of  the  8])ine ;  at  the  same  time  the  spine  of  the 
second  lumbar  was  broken  off  and  isolated,  and  the  prominence 
above  mentioned  as  lying  to  the  loft  of  the  middle  line  proved  to 
be  the  articular  process  of  the  third  lumbar,  its  articular  surface 
being  expused  by  the  dislocation  forwards  of  that  of  the  second. 
The  detached  spine  of  the  second  vertebra  was  removed,  and 
showed  a  gap  between  the  arches  of  the  second  and  third,  filled 
with  dense  cicatricial  tissue.  By  means  of  bone  forceps,  the  arcdi 
i'f  the  second  lumbar  was  now  almost  entirely  removed,  expoaing 
the  membranes  of  the  cord  which  had  obviously  been  compreased 
by  it.  Around  these  mcmbranus  thoio  was  also  cicatricial  tissue, 
which  was  not  interfered  with.  The  flap  was  replaced  and 
hutured,  a  drainage  tube  being  placed  at  its  lower  angle,  and  the 
Wound  dressed  with  wood  wool. 

No  trouble  followed  the  o|>eration,  and  the  wound  healed  well, 
but  rather  slowly,  the  temperature  being  more  or  less  raised  for 
about  a  fortnight  afterwards.  Five  days  later  the  patient  stated 
that  the  sensation  of  coldness  in  the  feet  had  disappeared.  After 
a  week  the  farad ic  current  was  used  to  the  mosolea,  and  caused 
slight  contractions  in  the  posterior  thigh  musdee,  a  more  BMirVod 
effect  in  the  anterior  muscles  and  adductiirs,  but  none  in  the  leffL 
The  galvanic  current  was  never  used,  as  the  patient  could  not  bear 
it,  and  struggled  when  it  was  tried.  Sensation  improved  aoma- 
whut,  and  the  thigh  muscles  became  much  stronger  during  the 
ensuing  two  months,  but  no  power  of  motion  returned  in  the  leg 
niUHcles.  In  this  condition  he  was  sent  to  the  ounvaleaoent 
hospital  at  Cheadle,  on  April  2ud,  two  months  and  a-half  alter  the 
o{)e  ration. 

A  mouth  later,  when  I  saw  him  at  Cheadle,  he  could  stand  up, 
and  could,  by  means  of  chaiis,  dec,  walk  a  little ;  the  thigh 
muscles  were  fairly  developed,  and  moveable  in  all  direotioiis,  hat 
the  leg  muscles  remained  atrophied,  and  he  could  not  move  the 
ankles  or  toea.  The  thigh  muscles  reacted  to  the  faradio  current, 
but  those  of  the  legs  did  not ;  it  was  not  possible  to  obtain  aooorate 
galvanic  obeervations,  but  ap|)aruutly  the  ascending  and  descending 
currents  were  equally  effective  in  producing  contractions  of  the 
thigh  murclos,  and  e<iually  unable  to  affect  those  below  the  kneea. 
()«<ca8ionaIly  he  ha4l  muscular  tremors.  Sensation  appeared  to  be 
cwrywheru  normal,  but  was  perhaps  a  little  more  aoate  on  the 
inner  than  on  the  outer  side  of  each  leg.     The  superficial  rL<fl«XMi 
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were  well  marked,  the  knee-jerk  absent.  A  small  quantity  of  pas 
still  remaiucil  in  the  urine,  but  there  were  no  sabjeotive  symptoms 
oounected  therewith.  A  fortnight  afterwards,  when  I  saw  him 
again,  ho  oould  walk  with  the  aid  of  one  stick  only,  bnt  with 
marked  dragging  of  the  tues.     There  was  no  other  change. 

The  relationship  of  this  case  to  the  three  first  cited  is 
obvious,  and  the  localisation  of  the  lesion  indubitable.  The 
most  interesting  point  in  the  symptoms  is  the  slight  inter- 
ference with  sensation  as  compared  with  motion. 

We  are  now  in  a  position  to  compare  the  above  four  cases, 
which,  although  differing  somewhat  in  their  details,  resemble 
one  another  sufficiently  in  their  broad  outlines  to  form  a 
distinctly  marked  gronp.  For  this  purpose,  I  have  arranged 
the  leading  symptoms  in  the  form  of  a  table,  showing  the 
similarities  and  points  of  difference  in  each  case  (p.  396). 

It  is  to  be  remembered  that  the  spinal  cord  terminates  at 
the  level  of  the  lower  border  of  the  first  lumbar  vertebra,  whence 
the  nerves  of  the  lumbar  and  sacral  plexuses  descend  to  pass 
out  from  the  spinal  canal,  each  immediately  beneath  the 
vertebra  from  which  it  takes  its  name.  Hence,  in  all  of  these 
cases  the  lesion  was  so  situated  as  to  compress  the  cauda 
equina  and  the  cauda  equina  only  ;  and  further,  in  Case  I.,  the 
whole  of  the  lumbar  and  sacral  nerves  pass  out  beneath  its 
level,  while  in  Case  IV.  it  involves  all  but  the  ileo-inguinal 
and  ileo-hypogastric;  in  Cases  II.  and  III.  the  exact  level  of 
the  pressure  cannot  be  ascertained,  but  must  clearly  have 
been  almost  the  same  as  in  Ciises  I.  and  IV. 

In  all  of  these  cases  the  salient  point  is  that,  although  the 
whole  or  almost  the  whole  of  the  nerves  of  the  cauda  pass  the 
level  of  the  lesion,  those  which  escape  from  the  spinal  canal 
lower  down  are  more  seriously  injured  by  the  pressure.  Why 
this  should  be  so  is  not  clear.  Those  nerves  which  come  oat 
lower  down  are,  in  the  cauda,  situated  nearer  the  middle  line 
than  those  which  pass  out  above  them,  and  hence  they  would 
appear  to  have  more  room  to  escape  from  pressure,  and  we 
might  ex)>ect  them  to  suffer  less  rather  than  more ;  but  that 
the  contrary  is  the  case  is  an  establishe<l  fact,  and  we  are  able 
definitely  to  conclude  that,  in  a  pre$8ure  lesion  of  Oie  entire  cauda 
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e^tna,  thote  nerve  roote  «AmA  emerge  lo¥fer  down  are  more 
eeriotuly  tiered  than  thaee  above  them. 

Ajs  already  stated,  the  above-deecribed  combination  of 
symptoms  has  been  several  times  noted  by  former  writers,  but 
as  in  other  cases  of  spinal  injuries,  the  descriptions  given  are 
usually  so  meagre  as  to  render  the  diagnosis  anything  but 
clear.  The  annexed  table  (pp.  39&-403)  gives  a  few  instances, 
from  several  hundreds  of  cases  of  spinal  injury  which  I  have 
abstracted,  showing  more  or  less  clearly  the  same  group  of 
symptoms,  and  indicating  the  various  interpretations  that  have 
been  placed  upon  it.  The  table  does  not  pretend  to  be  exhaus- 
tive, but  merely  illustrative. 

I  shall  not  add  anything  with  regard  to  the  spinal 
symptoms  in  the  above,  which  are  sufficiently  similar  to  my 
own  cases,  but  merely  wish  to  adduce  evidence  in  favour  of 
their  being  due  to  the  pressure  on  the  cauda  equina.  Case  1 
is  attributed  by  the  author  to  "  intra-spinal  haemorrhage,"  but 
the  date  of  appearance  and  the  seat  of  tenderness  appear  to 
me  to  warrant  the  interpretation  given  in  the  table.  Case  2 
appears  to  me  to  be  most  typical,  and  I  entirely  fail  to  see  why 
it  should  be  regarded  as  an  instance  of  "  concussion : "  the 
lesion  was  clearly  below  the  region  of  the  cord  itself  and  over 
the  Cauda  equina,  and  the  symptoms  are  those  of  pressure  upon 
or  partial  destruction  of  the  latter.  In  Case  5  Mr.  Hutchinson 
places  the  probable  seat  of  the  lesion  at  the  fourth  or  fifth 
lumbar  vertebra,  a  conclusion  which,  in  view  of  our  cases,  is 
hardly  warranted ;  at  first  all  the  muscles  of  the  lower  limbs 
seem  to  have  been  paralysed  (unfortunately,  sensation  was  not 
at  that  time  accurately  noted),  thus  indicating,  I  believe,  an 
affection  of  the  entire  cauda. 

The  best  description  is  that  of  Leyden  (Case  8),  but  he 
appears  to  have  attributed  the  symptoms  mainly  to  myelitis, 
and  not  to  the  crush  of  the  cauda  equina.  In  the  other  cases, 
the  localisation  is  as  a  rule  clear  enough,  from  the  facts  above 
furnished. 

An  important  case  is  given  by  Eirchoff,^  in  which  there 
was  traumatic  dislocation  backwards  of  the  first  lumbar 
vertebra;  causing  [Mtralysis  of  the  lower  limbs,  retention  of 
*  •  AichiT  f.  Paychi&the,'  Bd.  xt. 
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paralysis  passed  off,  but  the  retention  of  urine  was  followed 
by  incontinence,  which,  together  with  the  roctal  trouble, 
persisted.  After  death  there  was  found  some  compression  of 
the  lower  part  of  the  spinal  cord,  and  therefore  necessarily  of 
the  surrounding  nerve  roots.  The  affected  region  of  the  cord 
8howe<l  degenerative  changes.  On  these  gprounds  the  author 
concluded  that  this  terminal  {wrtion  of  the  cord  contains  tlio 
ano-vcsictil  centre:  a  conclusion  which  appears  not  entirely 
warranted,  in  view  of  the  fact  that  the  cauda  roust  have  been 
somewhat  compressed  and  that,  as  shown  by  our  cases,  the 
bladder  troubles  would  then  probably  bo  the  most  persistent. 
We  cannot,  therefore,  be  certain  that  the  case  was  purely  one  of 
cord  lesion,  unconiplicutod  by  injury  to  the  cauda. 

Id  conclusion,  I  would  draw  nttt>ntion  to  certain  points  in 
the  diagnosis  of   those  vnsca  of  pressure  upon  the  caoda 


equina. 

1.     Fri'Ill     1 IllntMi     ;lfil\iil. 
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little  likelihoofl  of  C4)nfusi()n,  although  oven  here  it  might 
possibly  be  regarded  as  ataxia  consequent  upon  an  injury, 
liut  in  a  case  of  tumoar,  or  spina  bifida,  &c.,  the  occurrence  of  a 
jK?rforating  ulcer,  pains  in  the  limbs,  patches  of  anicsthesiji,  loss 
of  knee-jerk,  and  some  difficulty  in  walking,  with  or  without 
bladder  troubles,  might  well  mislead  the  unwary.  We  must 
then  note  the  absence  of  pupil  symptoms,  of  ginlle-jwins, 
gastric  crises,  &c. ;  on  the  other  hand,  we  shall  find  the  j)eculiar 
distribution  of  the  amcsthesia  as  above  described,  the  affectc«l 
muscles  will  be  more  wasted  than  in  ataxia,  and  may  present 
the  reaction  of  degeneration,  and  there  will  be  loss  of  power 
as  well  as  inco-ordination.  The  gait  differs  from  that  of 
ataxia,  and  is  characteristic,  there  being  not  only  clumsiness 
and  sprawling,  but  marked  dropping  of  the  toes. 

2.  From  injury  or  disease  of  the  lower  part  of  the  spinal 
cord.  Here  wo  must  be  guided  by  the  exact  site  of  the  local 
symptoms,  if  any  be  present,  remembering  that  the  cord  does 
nut  extentl  below  the  lower  bonier  of  th«'  first  lumbar  vertebra. 


404  ON   INJURIES   OF  THE   C.\VT>.\    FQT'TN'A. 

Also,  if  tljo  conl  Ik?  thoro  injurcfl,  there  will  probably  l>o  fw>m<* 
nnn'sthosia  or  bypertcsthosia  of  tho  last  dorsal  or  first  and 
second  lumbar  nerves ;  and  again  we  may  expect  more  rapid 
troj)hic  lesions  than  in  injuries  of  tho  canda.  If  tho 
symptoms  be  asymmetrical,  we  have  probably  to  do  with  an 
afifoction  of  the  cauda  rather  than  of  the  cord.  Whether  in  a 
partial  crush  above  the  level  of  the  last  dorsal  vertebra,  the 
dauiogo  done  to  the  anterior  crural  nerves  bears  the  same 
relation  to  that  done  to  the  sciatics  as  in  a  crush  lower 
down,  I  have  at  present  no  evidence  to  determine. 

3.  From  extra-spinal  nerve  diseases  and  injuries.  We  haye 
here  several  difficulties  to  contend  with,  but  in  most  instances 
a  careful  consideration  of  the  case  will  lead  to  a  correct 
conclusion.  The  only  disease  liable  to  be  mistaken  for  an 
afTection  of  the  cauda  equina  is  some  variety  of  multiple 
peripheral  neuritis,  and  here  we  may  usually  decide  the  point 
by  finding  some  affection  of  the  np()er  limbs,  by  the  marked 
preference  of  that  disease  for  the  extensor  surfaces  and  by  tho 
slighter  sensory  symptoms.  In  cases  of  injury  the  difliculty  is 
g^reater.  Even  the  limitation  of  symptoms  to  one  side  of  the 
body  is  not  an  al>8oluteIy  pathognomonic  sign,  as  is  indicated 
by  Mr.  Erichscn's  case  (No.  1,  table).  Nevertheless,  complete 
unilateral  distribution  or  perfect  symmetry  would  bo  strong 
arguments  for  the  lesion  being  respectively  outside  or  inside 
the  spinal  canal.  We  are  again  aided  by  the  scat  of  any  local 
signs  of  injury ;  and  finally  we  might  with  certainty  pronounce 
the  case  to  be  an  affection  of  the  cauda,  if  we  found  tho 
distribution  of  tho  sensory  and  motor  symptoms  to  accord 
closely  with  the  above^escribed  types. 

I  have  but  one  more  remark  to  make  here,  and  that  is  witii 
r^ard  to  treatment.  In  cases  of  paralysis  from  preesorc  n|x>n 
peripheral  nerves,  it  is  now  an  established  rule  of  practice  to 
free  the  nerve  by  a  suitable  o{K>nition,  and  in  eases  of  division 
to  place  the  separated  ends  in  suitable  {losition  for  re-union. 
Success  is  almost  invariably  tho  result  of  such  action,  and 
perfect  recovery  has  followed  after  peritnls  so  prolonged  as 
eighteen  months.'  Now  the  cauda  equina  is  simply  a  bundle 
jof  peripheral  nerves.     Hence  then,  if  it  be  compvened,  <Mr  eveii 

>  Reg.  IlMTtonn,  •  Drit  MchI.  Jour.,'  18M.  roL  1.  p.  44& 
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{Nirtiully  toni,  by  au  injury  to  the  bones  of  the  vertebral 
column,  wo  may  expect  to  relieve  or  cure  our  patient  if  we  can 
take  off  pressure  and  remove  any  cicatricial  tii>8ue  in  which  the 
nerves  may  be  involved.  So  much  must,  it  appears  to  me,  be 
granted  by  all,  for  whatever  view  may  be  taken  of  the  power 
of  regeneration  of  the  spinal  cord,  there  can  be  no  two  opinions 
of  that  of  peripheral  nerves.  Again,  wo  may  probably  assume 
that,  where  an  injury  to  the  Cauda  equina  is  followed  by 
persistent  symptoms,  there  is  persistent  pressure  cither  by 
means  of  displaced  bone  or  cicatricial  tissue.  Hence,  in  these 
cases  there  is  a  removable  obstacle  to  recovery.  If  there  were 
no  such  "gross  "  obstacle,  recovery  should  occur,  as  in  injuries 
of  other  peripheral  nerves.  It  has  been  very  properly  urged 
that,  in  injuries  of  the  spinal  cord  itself,  we  cannot  distinguish 
the  efl'ects  of  a  transient  frum  those  of  a  permanent  crush,  and 
that  we  should  not "  trephine,"  because  we  con  rarely  be  sure  of 
finding  any  bone  pressing  ujx)n  the  cord.  But  this  objection 
does  not  apply  to  injuries  of  the  cauda  equina,  because  the 
mere  fact  of  recovery  not  ensuing  in  the  course  of  some 
weeks  is  evidence  of  continued  pressure. 

Thus  then  we  may  say  that,  in  injuries  of  the  cauda  equina 
which  do  not  spontaneously  recover,  there  is  probably  eitlier  a 
cicatrix  or  a  piece  of  displaced  bone  which  is  keeping  up  the 
mischief,  and  that  if  we  remove  this  noxious  agent  we  may 
very  confidently  hope  for  a  cure.  Are  we  then  justified  in 
operating  for  its  removal  ?  I  am  strongly  of  opinion  that  we 
are.  The  oi)eration  itself  is  certainly  not  to  be  compared  in 
difliculty  with  many  which  are  daily  undertaken  without 
hesitation.  The  only  special  danger  is  that  of  meningitis, 
and  with  modern  antiseptic  precautions  I  see  no  reason  to  fear 
this,  esiHX'ially  if  we  delay  operating  until  there  has  been 
time  for  the  formation  of  meningeal  adhesions  around  the  seat 
of  injury.  In  most  cases  it  will  be  found  unnecessary  to 
open  the  meningeal  sheath  at  all,  the  source  of  trouble  being 
merely  a  fragment  of  bone,  or,  as  in  Mr.  Jones's  case,  an 
extra-tlural  cicatrix. 

On  such  d  priori  grounds  I  would  advocate  trephining  in 
cases  of  injury  to  the  cauda  equina,  always  bearing  in  mind 
the  following  conditions. 
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1.  We  must  be  sure  of  the  loculisation. 

2.  We  should,  if  {xjasible,  wait  for  a  reasonable  period — say 
six  weeks,  before  operating,  and  should  then  do  so  only  if  the 
patient  shows  no  signs  of  H{x>ntanoon8  recovery. 

3.  Should  the  {Niralysis  of  the  bladder  be  early  followed  by 
severe  cystitis,  and  should  we  suspect  secondary  renal  troubles, 
what  are  we  to  do  ?  On  the  one  hand,  not  to  operate  probably 
means  death ;  and  on  the  other,  the  risk  of  opcnUion  is 
enormously  incretise<1.  Further  experience  may  enable  us  to 
settle  this  problem,  but  at  present  the  outlook  appears  to  be 
sufficiently  gloomy.  A  third  course  has  suggested  itself  to 
mo,  but  I  have  had  no  opiwrtuiiity  to  test  its  results,  viz.  to 
drain  the  bladder  by  means  of  a  supra-pubic  cystotomy.  I'lu' 
object  of  draining  the  blad<lor  is  obvious,  and  the  supra- 
pubic ap{>ears  preferable  to  the  pc?rineal  route,  because  we  are 
thereby  enabled  to  construct  our  fistula  through  parts  which 
are  not  anirsthetic  an«l  predi8})osed  to  slough.*  If  we  conld 
thus  prolong  life  for  a  time,  we  might  afterwards  proceed  to 
operate  npon  the  spinal  column,  with  fair  hopes  of  a  successful 
result,  and  encouraged  by  the  great  improvement  effecttMl  in 
the  case  of  Il.M.O.  and  the  euro  obtained  in  a  case  recently 
published  by  Lauenstein,'  in  which  there  was  complete  para- 
lysis of  the  lower  limbs,  etc.,  from  a  dislocation  of  the  twelfth 
dorsal  vertebra,  and  where  a  jx^rfoct  cure  resulted  from  the 
removal  of  the  di8place<l  arches.  It  wouhl  app«^ar,  therefore, 
that  whether  *"  trephining  the  spine  "  is  or  is  not  justifiable  in 
oases  of  injury  of  the  cord,  it  is  certainly  the  proper  treatment 
to  pursue  in  those  of  the  canda  (Mjuina,  and  hence  the 
in)|turtance  in  such  cases  of  making  an  exact  diagnosis. 


POOTSOBIPT. 

The  above  paper  was  written  in  June  1887,  since  which 
date  there  has  apjM>ared  in  the  *  I^uicet '  for  July  2nd,  1887,  a 
most  interesting  article   by   Mr.  Bland  Sutton  on   "Spina 

'  It  i*  hMdly  noc(>s*ary  to  point  oat  ttwt,  in  an  iujmy  to  tbe  eaad*  eqiriii* 
wbM  the  qrnptonu  of  •hock,  &e.,  have  putcd  ctt,  tho  chief  dMifor  to  Ufa  lies  io 
tbe  eecimwce  of  lM.-«Iiiuit.<«  or  uiinarj  tiuublce. 

•  *GviitimlhIatt  r.  CUiraigie,'  1886,  Na  &1. 
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BiitiLi  Occulta.'*  The  author  quotes  one  case  of  his  own  and 
others,  previously  publisher],  illustratinp^  the  relationship  of 
this  affection  with  |)erf<>rating  ulcer  and  pes  varus;  but  as 
there  is  no  con^lcte  account  of  the  nervous  symptoms  in 
these  cases,  I  can  only  suggest,  without  being  able  to  de- 
monstmto,  that  they  are  probably  similar  to  those  above 
describcil. 


FOLIE  A  DEUX. 

BY   D.  HACK  TUKE,  M.D.,  F.R.C.r. 

Cases  of  Folie  a  devuty  for  which  wo  have  not  a  good  corre- 
sponding English  term,  aro  sufficiently  uncommon  to  warrant 
my  recording  some  interesting  examples,  and  making  them  the 
occasion  for  a  few  observations.  ** Communicated  Insanity" 
is  the  best  term  I  know  of,  but  it  does  not  cover  those  cases 
in  which  the  disorder  is  not  strictly  speaking  communicate*!, 
and  which  the  French  include.  "  Double  Insanity  "  is  one 
synonym,  but  then  it  must  be  understood  that  I  include  under 
this  head  cases  in  which  a  greater  number  of  persons  become 
affected. 

It  is  important  to  understand  clearly  what  we  mean  by  the 
phrase  Folic  a  deux.  Is  the  element  of  contagion,  in  the  sense 
that  fear  is  contagious,  an  essential  part  of  the  definition,  or  is 
it  sufficient  that  two  or  more  persons  become  mentally  affectotl 
at  the  same  time,  and  when  together,  by  means  of  the  siune 
exciting  cause  ?  Or,  again,  may  wo  streteh  the  definition  to 
include  the  instinity  of  twins  when  they  become  insane  con> 
temjioraneously  and  aro  not  living  together,  on  the  supposition 
that  there  is  a  8{)ecial  sympathy  between  them  ? 

Now  while  I  should  place  in  the  first  rank  those  CMOB  in 
which  there  may  be  fairly  said  to  have  been  contagion,  in  the 
sense  tiiat  Fear  is  conUigious,  or  that  wo  8|M.'ak  of  the  contagion 
of  a  goo<l  or  Uul  example.  I  include  under  the  term  Double 
Instuiity,  not  only : — 

(1.)  Cases  in  which  A.  li.,  being  insane,  affects  C.  D.  in 
consequence,  and  infects  him  with  the  same  mental  disorder ; 
but— 

(2.)  Cases  in  which  C.  I),  becomes  insane  from  oompaiuon> 
ship  with  A.  R,  not  in  eonsetiuunco  of  tho  direct  transferenoe  of 
morbid  iduas,  but  in  consequence  of  tho  shock  or  strain  arisiiig 
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out  of  the  painful  improssions  proiliiced  by  witnessing  the 
attack,  or  by  the  strain  of  nursinp^  a  ftatient. 

(3.)  Cases  in  which  two  or  more  j)er8on8  become  insane 
simultaneously  from  the  same  cause. 

(4.)  Cases  may  even  be  inchule<l  in  which  one  lunatic  infects 
another  lunatic  with  his  special  delusions. 

(5.)  Twins. 

The  followiufT  are,  briefly,  the  particulars  of  two  cases  I  was 
recently  r<^<iuesteil  to  see,  and  are  gootl  illustrations  of  iho  first 
class. 

The  jwtients,  neither  of  whom  had  an  insane  inheritance, 
and  were  not  related,  were  a  gentleman  and  his  wife,  the 
former  being  a  partner  in  an  extensive  business  in  the  City. 
The  latter  was  an  Irvingite,  and  the  prominence  given  by  the 
Church  of  which  she  was  a  member  must  not  be  altogether 
overlooked  in  determining  the  causation  of  the  attack  of 
mental  disorder.     In  the  next  place,  a  gentleman,  also  an 

Irvingite,  paid  Mr.  and  Mrs. a  visit,  and  induced  them  to 

try  some  experiments  with  the  Planchette,  which  were  re- 
garded  as   very  successful  and   remarkable.      At  the  same 

perio<l,  Mr. ,  I  may  mention,  had  a  difficulty  in  making 

his  business  accounts  come  right,  and  having  discovered  the 
error,  or  believed  he  had   discovered  it,  he  attributed   his 

success  to  a  spirit  called  "  Minnie."     ]\lrs. was,  however, 

the  first  to  be  Ciirried  away  by  the  notion  of  spirit  influence, 
although  the  strongest-minded  of  the  two,  and,  as  far  as  I  can 
discover,  it  was  she  who  drew  her  husband  in  the  same  path, 
rather  than  the  Planchette  directly.  Anyway,  when  I  saw 
them,  the  lady  was  the  active  ruling  influence,  and  the  gentle- 
man was  the  passive  element,  and  the  willing  subject.  I  found 
them  both  in  bed.  The  former  wt\s  excited,  and  i)oured  forth  a 
stream  of  words.  She  said  that  spirits  were  constantly  s{X3aking 
to  her,  that  pt\rt  of  their  conversation  referred  to  stabbing, 
and  that  they  were  cognizant  of  my  presence  in  the  room, 
and  said  many  things  to  her  about  me,  on  the  whole  favourable, 
I  am  gliul  to  say.  She  informed  me  she  had  been  imi)elled  to 
use  bad  words.  She  stated,  in  answer  to  my  inquiry  about  the 
sound  of  the  voices,  that  their  voices  wore  not  so  loud  as  mine, 
but  that  she  hail  become  ]>o&sessed  with  a  sort  of  instinctive 
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sens©  of  li' -rill".  Sli.'  h.  ii-'l  Miii-.'S  with  hoth  cars,  .■ni-l  tli<ir 
loudness  was  not  ullectcd  l>y  closinj^  tliein.  When  1  iisshiihhI 
timtsho  was  a  bcliovor  in  niodcni  spiritualism,  sho  indignantly 
«l<iiiiil  it.  ~A\'\  >Im'  h,itf(l  it.  ami  wi»he<l  to  I"  ril  i>f  these 
voices.  \\  iiilu  \M-  \\t  re  talking,  one  of  her  children  was 
crying  downstiiirs,  uih)ii  winch  ahe  remarked  tlmt  the  spirits 
told  her  that  some  '  11'   w  i    t  rtmin:  the  child,     i hit  tlic  most 

ititiri  stints  feature  of  Mrs. 's  auditory  hallucinations  was 

this  :  tliat  she  heard  her  own  words,  as  she  sjxjkc  to  me, 
rtjKuttd  uiidibly  and  ilistim'tly. 

As  regards  the  visual  si  iisi-,  .'^he  related  to  me  having  had  a 
vision  in  the  nifjht  whin  awaki'. 

The  cll'ai'lory  siii>e  \s,is  distiiiet  ly  all'ii'tid.  Shi'  complained 
of  a  smell  of  death — "like  \.iiilt-,  \i<\i  kimw.'' 

I  could  not  clearly  make  out  any  [gustatory  iiallucination. 

General  sensation  was  normal.  There  was  no  ann^'sthesia 
whatever, 

Physical  ly,  her  countenance  was  flushed,  her  hea<l  hot ;  the 
skin  was  moist  and  warm.     The  temjHjrature  iu  the  axilla  was 
100°,  till-  i>idse90,  and   lull.     The  toii«:ue   ratlier  dry.     Hi. 
pupils   were   somewhat   dilated,   and    le-actcd    well   to   light. 
Bowels  confined  three  days. 

I  should  iii'iiti'iii  that  hi  r  l>it  Iiaiid  was  iMiudaged,  as  she 
had  cut  it  in  thrusting  her  hand  thiouLdi  the  window  in  the 
night  '"  ''r  ti' kei-|»  till' devil  (uit.  In  laet  her  ex<'itcmcnt 
was  s  iii.it  1  lir  ^--..v,.,-,,,^..,   l>.iriieadi'd  hiT  hedriMun  dcHir. 

and  a  >.i\.iiii  ll'  '1  ri.'iii  till'  hii\i--r  in  hrr  ni-lit-dn  >«;.  and  t«H.k 
rclu^f  ill  tlio  iiiti.  -I   >iL;iial-bo.\  ou  llir  ladway.       \\  hethcr  the 

siguids  Will'  u.  -1'  (led  that  ni^ht  1  ii.ive  not  Uvn  able  to 
ascertain. 

llavini^  examined  this  jiatient,  whose  h)rm  of  mental 
disonhr  may  well  he  called  that  of  dcmonouuuiia,  1  jKissed  to 
the  other -hi'' lit  till  111  il.  aii'l  jiiirsued  my  iinjuiries  ii 
condition  oJ  the  hushaml,  who  during  this  time  had  uiaintaincd 
silence,  althoii^di  he  had  lK«n  much  excited  in  the  morning, 
the  will  (I  >linnld  havi-  mentioned)  having  been  at  the  suae 
time  in  a  sort  of  8tui>or  for  mauy  hours. 

On  conversing'  with    "Ml-    T   n.inid   him  1.,...)  .  ..lui,  but 

)M«s8C8sed  uii  I  li.dlucinatiouH  as  his 
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wife.  Ho  told  mo  ho  beard  voices  ordering  him  to  do  certain 
things,  lie  said  ho  believed  that  they  had  administered 
strychnia  to  liim.  Ho  assured  mo  that  a  clerk  in  his  business 
was  a  mtnlium,  and  exerted  an  influence  upon  him  and  his 
wife. 

It  was  interesting  to  note  that,  while  she  complained  of 
entire  sentences  being  immetliately  repeated,  he  stated  that 
the  latter  part  only  of  each  sentence  was  repeated. 

Willi  regard  to  the  visual  sense,  ho,  like  his  wife,  saw,  as  ho 
said,  the  red  sun  in  the  room  in  the  middle  of  tho  night. 
Since  his  recovery  ho  has  informed  mo  that  during  this  attack 
he  could  see  with  exquisite  vividness  the  railway  and  the 
trains  pass  his  house,  at  a  distance  which  prevented  him 
seeing  them  at  all  clearly  when  he  was  well. 

Like  her,  also,  he  suflered  from  hallucinations  of  smell,  and 
was  free  from  those  of  tasie. 

His  physical  condition  does  not  call  for  remark.  His  pulse 
was  80,  his  tongue  moist,  his  temperature  normal.  His  bowels 
were  constipated.     Tho  pupils  acted  well  to  light. 

On  my  advising  him  to  go  into  another  bedroom,  he  said 
be  did  not  like  to  do  si>,  as  the  gentleman  who  had  been 
staying  with  them  having  occupied  it,  there  were  evil  spirits 
remaining  there. 

These  mentid  symptoms  had  manifested  themselves  for  less 
than  a  week,  and  the  malign  influence  of  the  visitor  had  been 
exerted  for  some  days  previously.  The  wife  appears  to  have 
been  the  first  to  become  affecteil,  and,  as  I  have  already  said, 
was  the  one  to  impress  the  husband  with  a  belief  in  the  reality 
of  those  hallucinations. 

These  jMitieuts  remained  together,  notwithstiinding  my 
strong  recommendation  that  they  should  be  sejuirated ;  yet 
they  improved  under  treatment,  and  eventually  recovered 
after  a  change  to  the  seaside  ;  but  the  husband  at  the  present 
time,  although  attending  to  business,  confides  to  me  that 
whenever  he  is  tireil,  the  voices  return,  often  addressing  him 
in  very  un{>arliamentary  language  for  not  listening  to  them ; 
but,  he  adds,  "  there  is  no  fear  of  mtj  doing  so,  and  I  do  not 
admit  hearing  them  to  any  one." 

It  may  be  o|x>n   to  doubt   whether   the   following  is  an 
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iiistanco  of  F(»li«?  u  deux,  or  whether  it  was  a  mere  cuiueiilenco 
that  the  symptoms  of  one  patient  resembled  tLusc  of  the 
other,  but  the  case  is  interesting. 

A  gentleman  of  large  means  became  possessed  of  the  idea 
that  his  food  was  tampered  with.  Labouring  under  this 
suspicion  of  poison  being  placed  in  his  food,  ho  would  secrete 
a  piece  of  brood  during  dinner,  and  when  ho  retired  to  his 
study  would  carefully  examine  it.  In  this  way  his  collection 
of  morseb  of  bread  was  often  very  considerable,  and  on  one 
occasion  when  his  house  was  broken  into  at  night,  the  burglars 
opened  his  escritoire — only  to  find  a  collection  of  stole  bread. 
This  gentleman  moved  in  society,  and  frequently  took  the 
chair  at  public  meetings,  and  very  few  were  aware  of  his 
I)eculiar  delusions.  Am«>nf^  those  who  did  know  of  them  were 
the  servants  in  the  establishment,  including  the  coachman. 
Ue  was  a  highly-respectable  and  steady  man,  and  loyal  to  the 
backbone  to  his  master.  II is  mind  gave  way  without  any 
shock  or  worry,  and  the  form  of  mental  disorder  was  that  of 
suspicion  of  poison  in  his  food.  When  called  in  to  see  him  I 
could  not  fail  to  bo  struck  with  the  resemblance  between  the 
mental  symptoms  of  the  coachman  and  his  master,  and  I  need 
hardly  say  that  I  should  not  have  commented  on  it  to  any 
member  of  the  family.  But  the  gentleman's  own  daughter 
spontaneously  made  the  remark  :  "  Why  ho  has  got  the  same 
delusions  as  those  which  have  aflected  jwpa,"  In  some  of  the 
other  symptoms  she  also  detected  a  resemblance. 

I  rejKjat  that  this  occurrence  may  have  been  only  accidental, 
but  at  any  rate  I  tliink  it  quite  iK>8sible  that,  while  the  coach- 
man's attack  of  insanity  was  quite  independent  of  that  of  his 
master,  he,  when  he  broke  down,  dwelling  moodily  u|K>n  his 
condition,  he  bethought  him  of  thoHO  dolusitins  of  itoisou  by 
which  his  master  had  been  possessed,  and  lH>gau  to  give 
credence  to  them,  and  then  to  suspect  that  he  himself  was  the 
object  of  the  same  malign  iulluenee. 

Having  observed  in  the  hist  '  Ite])ort  of  the  Isle  of  Allan 
Asylum '  the  admission  of  a  man,  his  wife,  and  their  daughter 
on  the  same  day,  I  wrote  to  the  iSu{)erintcndont,  Dr.  Ilichartlson, 
for  the  particulars,  and,  thanks  to  his  courtesy,  I  am  able  to 
give  them  hero. 
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'I  he  lath.  1,  Wiiliaiu  C'aini,  u.liuitte<l  Feb.  20,  188G,  wns  70 
yoare  of  ago,  a  farmer,  and  beliovctl  himself  to  bo  pursued  and 
jH>rsecute<l  by  the  whole  House  of  Keys  ;  that  he  was  the  owner 
of  oxtensivi^  proj^erty,  out  of  which  he  had  been  kept  by  that 
House  and  the  high  bailiff.  He  asserted  that  mobs  had  been 
raised  to  destroy  his  houses  and  cut  down  his  trees.  He  bad, 
he  said,  been  as8aulte<l  by  the  men  who  had  robbed  him,  with 
crowlwirs  and  pickaxes ;  when  ho  endeavoure<l  to  obtain  redress 
of  these  grievances,  he  had  been  prevented  by  telegrams  and 
ghosts. 

His  wife,  ten  years  younger,  asserted  that  her  property  had 
been  sold  against  her  will ;  that  she  had  telegrams  from  invisible 
wires  to  say  she  must  hang  herself  in  consequence ;  and  that 
her  neighbours  had  put  blood  on  the  door  and  over  the  house. 

The  daughter  of  these  people,  admitted  on  the  same  day, 
was  26  years  of  age  ;  was  silent  and  morose,  with  the  exception 
of  saying  "  first-rate  "  to  enquiries  about  her  health.  Her  mind, 
in  fact,  was  too  demented  to  allow  of  her  entertaining  the 
delusions  of  her  parents.  How  long  she  had  been  affected  is 
not  stated,  but  Dr.  Richardson  informs  me  that  she  had 
returned  home  from  service  some  time  previously,  and  he  is 
of  opinion  that  the  insane  ways  of  her  parents  had  much  to  do 
with  inducing  her  present  condition  of  mind. 

As  to  the  man  and  his  wife,  the  first  symptoms  arose  about 
sixteen  years  ago  after  the  loss  of  a  little  farm.  They  began 
to  think  they  were  entitled  to  property  of  great  value,  and  eight 
years  ago  they  went  to  London  to  Somerset  House,  to  establish 
their  claim,  and  have,  their  relatives  say,  spend  **  many  a 
bright  pound  "  in  their  search  after  the  imaginary  wealth. 

Last  year,  in  France,  a  whole  family,  oonsisting  of  six  persons — 
the  father,  mother,  two  sons,  and  two  daughters — were  simnl- 
taneously  attacked  with  donionomania.  Dr.  Lapointe,  who  reports 
the  circumstanoe,  states  that  they  were  orderly  people,  eoonomical, 
temperate,  and  were  generally  esteemed.  They  were,  however, 
hypochondriacal,  and  possestted  of  mystical  ideas.  They  gradually 
came  to  believe  that  they  were  poisoned  by  sorcerers ;  the  devil 
was  in  their  clothes ;  they  constantly  saw  him.  They  deeirt  d  to 
be  freed  from  his  presence  by  exonism ;  they  regarded  themselves 
as  lost,  and  gave  themselves  up  to  many  eooentrio  practioca  At 
lost  they  became  dangerous,  wandered  about,  and  attacked  tho 
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peaaantA,  »o  that  it  became  noocasary  to  place  thorn  in  an  asylam. 
At  I  ho  oud  of  a  fortnight  thoy  wen^  diKcharged  from  tho  asylum, 
apiwrently  recovered.  During  two  years  they  resided  on  the  farm 
which  they  cultivated.  Then,  suddenly,  the  mother  gave  the 
signal  of  an  attack,  and  the  same  ideas  were  reproduced  in  all  the 
monilters  of  tho  family.  It  btoame  necessary  to  place  them  once 
more  in  an  asylum.  It  may  be  added  that  another  member  of  the 
family,  a  son,  being  from  home,  wan  by  this  means  saved  from  an 
attack  of  insanity.^ 

Hero  is  an  instance  of  Folie  a  quatre,  reported  by  an  Italian 
physician. 

A  woman,  agod  47,  was  the  daughtf  r  of  a  man  who,  having  been 
a  foundling,  devoted  part  of  his  life  to  trying  to  discover  who  wt-ro 
his  {)arent8.  In  consequence  of  constantly  hearing  her  father 
speak  of  his  mystoiious  origin,  she  began  to  think  ho  must  bo 
desoonded  from  some  one  of  noble  birth,  whoso  fortune  she  would 
some  day  inherit.  This  idea,  which  became  an  insane  delusion, 
she  oommunicated  to  her  mother,  and  also  a  lady  in  whose  service 
she  was  as  /emme  de  ehambre.  This  lady  systomatised  the  delusion 
still  further,  and  believed  that  the  rich  ancestor  of  her  proi6g^ 
was  a  general  in  tho  First  Empire,  and  that  he  had  bequeathed  a 
million  francs  to  the  hospital  at  Milan.  Of  course  all  the  pains 
she  was  at,  all  hor  negotiations,  ended  in  nothing,  and  all  her 
statements  wore  disputed. 

Strange  to  sny,  tho  principal  actor  in  this  series  not  only  married, 
but  succeeded  in  convoying  thodelubion  to  her  husl>uud.  TIium  four 
persons  were  all  inoculated  with  tho  same  ideas,  and,  as  might  be 
oxpeoted,  those  wore  followed  by  hallucinations  and  suspicious  of 
poison.  In  vain  wore  they  Be|)aratcd  ;  they  remain  insane  at  tho 
present  time.' 

When  two  lovers  agreo  to  commit  suicide  toj^othor,  wo  may 
[)erha()8bo  in  doubt  whcthor  thoy  are,  stri(*tly  s|)eukiug,  insane. 
Still  the  fact  serves  clearly  to  illustrate  tho  influence  exerted 
by  one  mind  over  another  in  regard  to  a  morbid  tmin  of  ideas, 
and  ideas  of  suflicient  force  and  intensity  to  occasion  dcsperuto 
deeds.  Tho  following  c^usi's  of  simultaneous  suicide,  not  of 
lovers,  may  bo  fairly  regarded  us  illustrations  of  Folie  a  demt: 

In  May  last,  two  young  ladies  of  Munich,  the  Baron oasos  Anna 
and  Louisa  Guttonburg,  aged  resitoctivoly  2G  and  23,  oomniiUod 

'  *  Annnica  Hi'iHco-|>Hychi>l{>pqui-s,'  KovcinUr.  I»<8(> 
'  **  Arrhivio  Ituliann  |^>r  l<- nialntio  iiorvo  ' 
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suicide  by  drowning  themnlTes  in  the  Staniborg  Lake,  on  the 
identical  spot  whote  the  King  of  Bavaria  was  found  dead  eleven 
moutlui  bcfuru.  It  is  stated  that  they  had  held  many  luolaucholy 
oon versa tions  on  the  tragical  fate  of  the  King,  and  repeatedly 
went  to  the  Lake  in  order  to  throw  flowers  into  his  watery  grave. 
At  last  they  gave  way  to  the  impulse  of  following  the  King's 
example,  and  taking  a  boat  to  the  spot,  which  is  close  to  the  shore, 
they  dropped  silently  into  the  water.  Next  morning,  when  the 
missing  boat  roused  suspicions,  a  search  was  made,  and  they  were 
found  in  the  soft  clay,  firmly  clasjMxi  in  each  other's  arms.  They 
were  both  pretty,  highly  cultivated,  and  rich.^ 

I  think  that  a  tragedy  which  occurred  recently  in  Vienna 
may  be  proi)erly  placed  under  this  division. 

A  lady  lost  her  husband  some  years  ago.  She  then  begged  an 
elder  unmarried  sister  to  live  with  her.  In  the  course  of  time,  the 
grief  of  the  widow  turned  her  head,  and  she  became  quite  insane 
and  was  placed  in  an  asylum.  Up  to  this  point  of  the  history  we 
have  not  an  example  of  Folic  a  deux.  It  was  the  grief  of  the  widow 
upset  the  sister's  mind.  Whether  they  belonged  to  an  insane 
family  is  not  stated.  But  now  comes  the  portion  of  the  story 
which  bears  on  the  subject  of  my  paper.  Last  Christmas  the 
insane  sister  was  discharged  from  the  asylum,  recovered.  The 
result  was,  that  after  her  return  to  her  widowed  sister  she  not  only 
relapsed,  but  infected  her  sister,  and  at  length  they  resolved  to 
oommit  suicide.  They  took  a  cab  and  drove  to  the  foot  of  the 
Eoehlenborg,  whore  it  rises  abruptly  from  the  Danube.  Having 
dismissed  the  cab,  they  were  seen  sauntering  along  the  bank  of 
the  river.  Shortly  after,  a  railway  guard  saw  a  female  figure 
floating  on  the  water.  Having  taken  a  boat,  ho  succeeded  in 
getting  the  body  out.  He  then  discovered  that  a  second  woman 
was  fastened  with  cords  to  the  back  of  the  first.  The  woman  at 
the  top  was  the  insane  sister,  and  was  restored  to  consciousness 
after  a  sh(»rt  time,  and  recovered.  The  other  sister — the  widow — 
was  dead.  While  this  was  being  ascertained,  the  sister  who  had 
been  saved  mn  to  the  river  and  threw  herself  in  again,  but  was 
again  rescued.  She  was  sent  back  to  the  asylum,  from  which  she 
had  probably  been  too  soon  discharged. 

Having  given  striking  examples  of  the  first  class  of  cases 
in  which  contagious  syrupathy  exerts  a  great  influence,  I 
prucred  to  give  an  illustration  of  the  second  class  of  cases,  those, 

*  '  Daily  NewB,'  May  15,  1887. 
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namely,   in   which  an  insane  patient  caused  the  attack  of 
insanity  in  another  from  shock,  or  strain. 

I  was  consulted  about  a  married  lady  in  consequence  of  her 
having  become  mentally  deranged,  the  form  of  the  disorder 
being  melancholia  with  suicidal  tendencies.  The  birth  of  a 
child — the  first — and  a  good  deal  of  domestic  anxiety  appeared 
to  be  the  causes  of  the  attack. 

A  sister  of  this  lady  was  summone<l  by  a  telegraph  to  join 
her.  8hc  had  attended  her  in  her  confinement,  was  not  in 
strong  health,  and  was  somewhat  unnerved,  as  was  but  natural, 
by  being  sent  for  to  her  sister  on  account  of  illness.  She  was 
by  nature  quiot  and  undemonstrative,  and  did  not  betray  any 
undue  emotion  ;  so  that  the  patient's  husband  had  certainly  no 
idea  of  there  being  anything  the  matter  with  her  when  she 
came  to  see  her  sister.  She  arrived  on  a  Tuesday ;  she  was  alone 
with  her  till  the  Friday.     Then  a  mutual  friend  went  over  by 

accident  to  see  them,  and  Miss ,  the  visitor,  shortly  saiil,  "  I 

must  go  home  at  once,  or  I  shall  go  mad."     A  medical  friend 
attributes  this  to  the  shock  of  finding  her  sister  insane. 

She  left  the  same  day,  travelling  home  alone.  The  mutual 
friend,  finding  her  quite  as  insane  as  the  patient,  was 
very  uneasy  at  her  making  the  journey  by  herself.  From 
the  time  she  reached  home  she  was  in  a  state  of  extreme 
mental  depression,  becoming  at  lost  much  worse  than  her 
sister.  About  two  months  later  she  made  a  serious  attempt 
on  her  life,  by  cutting  her  throat  with  a  razor.  She  was  then 
removed  to  an  asylum,  and  for  several  months  was  not  expected 
to  live.  She  was  ill  for  at  least  a  year,  rarely  uttering  a 
word  and  profoundly  depressed.  Beooyery  followed,  aud  she 
has  remained  well. 

The  sister  who  was  first  attacked,  and  was  my  patient,  never 
passed  into  so  bad  a  state,  and  it  was  not  necessary  to  place 
her  in  an  asylum.     She  recovered  perfectly. 

In  regard  to  these  cases  (those  in  which  visiting,  nursing,  or 
taking  charge  of  an  insane  ]>atient  induces  a  prejudicial 
mental  effect)  it  is  of  course  difllcult,  if  not  impossible,  to 
decide  how  much  is  due  to  imi tuition  and  sympathy,  and 
how  much  to  the  more  strain  from  ctmstant  attention  to  the 
patient.     It  is  remarkable  that  attendants  in  tutylums  do  not 
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break  down  mentally  ofteuer  than  they  do.  Indeed,  seeing 
that  some  attendants  are  bonnd  to  become  insane  whether 
attendants  or  not,  I  think  the  fact  that  attacks  of  insanity  in 
this  service  do  not  attract  special  notice  is  a  proof  that  the 
contagion  of  insanity  is  somewhat  rare. 

Without  pretending  to  accurately  determine,  in  the  following 
case,  how  much  was  due  to  mere  companionship  and  how  much 
to  the  resimnsibility  of  having  charge  of  the  patient,  I  think  it 
is  worth  mentioning  in  this  connection. 

Miss  ,  a  young  lady  acting  as  constant  companion  to 

a  patient  of  mine  in  hxlgings  for  a  period  of  some  months, 
became  the  subject  of  mental  symptoms  herself.  The  patient 
had  delusions,  but  her  companion  became  simply  depressed 
and  hypochondriacal,  without  any  delusions.  She  went  into 
a  medical  man's  house,  and  becoming  worse,  desired  to  be 
admitted  into  an  asylum.  I  do  not  think  there  was  any  trans- 
ference, in  this  case,  of  insane  ideas  from  the  patient  to  her 
companion,  but  that  the  care  of  the  case  was  the  real  cause  in 
a  lady  who  was  predisposed. 

In  a  very  sad  case  about  which  I  have  been  recently 
consulted,  I  have  no  doubt  of  the  influence  exerted  by  an 
attack  of  insanity  in  a  lady  upon  her  sister  who  was  with  her 
at  the  time.  The  latter  felt  the  shock  of  the  event  deeply, 
called  in  question  the  necessity  of  placing  her  sister  in  an 
asylnm,  and  became  alienated  from  other  members  of  the 
family.  She  could  not  sleep,  and  was  unable  to  pursue  her 
avocationa  A  near  relative  had  previously  been  insane,  but 
there  was  no  evidence  of  heredity. 

My  third  class  comprises  cases  in  which  two  or  more  persons 
become  insane  simultaneously  from  the  same  cause. 

The  most  familiar  illustration  of  this  class  is  the  effect 
producetl  by  the  Revivalist.  The  imme<liate  excitement,  and 
even  the  hysterical  convulsions  induced,  are  conditions  which 
cannot  be  ignored  in  their  bearing  upon  the  influence  which 
may  be  exerted  by  that  rapid  spread  of  sympathetic  feeling 
which  we  recognise  as  epidemic  in  our  own  days,  as  well  as  in 
the  Middle  Ages,  although  they  may  pass  off  without  consti- 
tuting actual  insanity.  But  the  effects  are  sometimes,  un- 
fortunat<>ly.  p^^rmanont.  nfvl  constitute  then  striking  examples 

VOL.    \  2   E 
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of  Folie  a  deux  or  a  lai^er  namber.  I  shall  not  occupy  space 
in  bringing  forward  cases  falling  under  this  category,  but 
proceed  to  the 

Fourth  class  of  cases,  those  namely,  in  which  one  insane 
{Niticnt  infects  another  lunatic  with  his  or  her  delusions.  That 
this  is  a  much  rarer  «vent  than  one  might  have  expected 
will  be  admitted  by  any  one  who  has  endeavoured  to  collect 
examples.  Las^gue  regarded  this  occurrence  as  very  rare. 
However,  such  cases  do  from  time  tQ  time  occur,  and  I  will 
briefly  cite  one  or  rather  two  I  have  seen  in  Bethlem  Hospital, 
which  were  under  Dr.  Savage's  cara 

Mrs.  S.  was  admitted  into  the  hospital  on  March  last, 
labouring  under  delusions,  the  most  prominent  being  that 
she  was  infected  with  syphilis,  which,  by  her  touch,  had  in- 
fected ail  others,  far  and  near,  even  her  most  gracious  Majesty. 
No  evidence  of  syphilis  could  be  obtained. 

When  in  the  hospital  she  was  depressed,  and  talked  freely 
about  her  delusion.  She  was  frequently  with  Mrs.  A.,  a  patient 
in  the  same  ward,  and  after  awhile  it  was  found  that  the 
latter  was  possessed  of  the  same  delusion  in  regard  to  herself. 
On  the  18th  of  June  last  I  specially  questional  her  on  this 
point,  and  found  that  she  fully  believed  herself  to  be  labouring 
under  syphilis.  She  interpreted  some  tonsillitis,  which  she  had, 
to  be  a  syphilitic  sore  throat,  and  referred  to  other  symptoms 
also  as  being  due  to  the  same  cause.  I  could  not  make  out 
that  she  thought  the  other  patient  had  infected  her.  It 
api>oared  that  she  had  simply  udopte<l  her  delusion.  I  may  add 
that,  on  her  admission,  she  was  labouring  under  great  mental 
depression  and  intense  suicidal  tendency,  and  had  auditory 
hallucinations. 

Although  coses  of  this  kind  undoubtedly  occur  occasionully, 
the  genertil  disposition  of  the  insane  is  to  hold  tenaciously  to 
their  o^n  delusions,  and  to  smile  ut  the  di'IiiHions  of  th<*ir 
commdes  in  disease. 

'Ihoji/th  and  last  doss  has  reference  to  the  insanity  of  t»iui». 

1  saw  an  example  in  the  York  Asylum,  some  years  ago,  of 
twins  in  a  state  of  ticute  mania  at  the  same  time,  but  I  cannot 
recall  the  particulars.  There  have  been  some  marked  cases  at 
Bethlem  Hospital  in  which  a  very  similar  course  has  U^eu  run 
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by  twins.  It  really  seemed  as  if  there  was  a  sort  of  sympathy 
between  them,  or  perhaps  it  would  be  more  correct  to  say^  that 
two  constitutiuns  having  originated  and  been  built  up  at  the 
same  time,  tiud  under  precisely  the  same  circumstances,  they 
were  so  nearly  identical  that  the  exciting  causes  of  insanity 
prtxluced,  when  operating  upon  them,  the  same  result.  The 
coincidence  was  curious,  that  such  causes  should  Iiai>j>eu  to 
come  into  operation  at  the  same  time. 

There  is  now  a  man  in  Bethlem  in  an  advanced  condition  of 
general  paralysis,  whose  twin  brother  has  been  under  Dr. 
Clouston,  at  the  Moningside  Asylum,  as  a  general  paralytic. 
There  was  not  a  long  period  between  the  invasion  of  the 
attacks  in  each.  Dr.  Clouston  s  patient  is  dead,  Dr.  Savage's 
is  in  the  third  stage  of  the  disease.* 

Some  time  ago  there  were  twin  sisters  in  Bethlem,  whose 
histories  ran  a  singularly  parallel  course,  although  not  to- 
gether. 

There  were  admitted  in  March,  1880,  into  the  Southern 
Counties  Asylum,  Dumfries,  twin  sisters,  Eliza  and  Isabella 
Scott.  I  have  obtained  from  Dr.  Rutherford  copies  of  the 
certificates.  Unfortunately  the  other  particulars  are  extremely 
scant.  They  closely  resembled  one  another ;  were  23  years  of 
age,  single,  and  domestic  servants.  No  other  members  of  the 
family  had  been  insane.  The  attack  dated  in  both  from  the 
same  day — ten  weeks  before  admission.  Both  are  stated  to 
haye  had  a  previous  attack  of  insanity,  and  also  at  the  same 
period,  viz.  when  they  were  19. 

The  cause  was  not  known. 

They  were  suicidal,  and  dangerous  to  others.  Eliza  was 
suspicious  of  being  poisoned,  and  had  delusions  about  her 
friends.  Isabella  refused  her  food.  Both  were  in  a  state  of 
great  excitement  and  incoherenr'o.  Isabella  alternated  between 
frenzy  and  depression. 

Eliza's  excitement  passed  away  in  about  a  week,  and  she  was 
discharged,  recovered,  in  rather  less  than  two  months. 

Isabella  did  not  recover  so  quickly,  but  she  was  discharged, 
recovered,  in  about  nine  months.  She  subsequently  married ; 
her  recovery  was  apparently  complete. 

*  The  patient  hM  died  since  this  vms  written. 

2  E  2 
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To  these  cases  I  would  add  a  few  obeenrations.  Under 
whatever  head  the  cases  may  fall,  it  is  important  in  studying 
them  to  have  in  mind  these  among  other  questions : — 

(a)  Are  the  patients  members  of  the  same  family  ? 

(h)  Is  there  an  insane  inheritance,  or,  if  not,  is  the  patient, 
who  appears  to  be  the  passive  subject  or  parasite,  distinctly 
neurotic  ?  The  question  of  predisposition  is,  for  obvious 
reasons,  highly  important. 

(o)  How  soon  after  A.  and  B.  met  did  B.  manifest  moital 
disorder  ? 

(d)  How  long  did  they  continue  to  associate  ? 

(e)  To  what  extent  did  the  passive  subject  develop 
symptoms  identical  with  those  of  the  active  agent  ? 

(/)  Were  they  separated,  and  if  so,  what  was  the  after- 
history  of  the  patients,  more  especially  that  of  the  passive 
subject? 

Condusiotu : — 

(1.)  I  think  that  experience  shows,  that  the  influence  of  the 
insiine  upon  the  sane  is  very  exceptional,  except  under  certain 
conditions,  which  can  be  laid  down  with  tolerable  accuracy. 

(2.)  As  an  almost  universal  rule,  those  who  become  insane  in 
consequence  of  association  with  the  insane,  are  neuroti<-  "V 
tomewhat  feeble-minded. 

(3.)  More  women  become  affected  than  men. 

(4.)  It  is  more  likely  that  an  insane  person  able  to  ptM 
muster,  as  being  in  the  possession  of  his  intellect,  should  in- 
fluence another  in  the  direction  of  his  delusions  than  if  he  is 
outrageously  insane.  There  must  be  some  method  in  his 
madness. 

(5.)  The  most  common  form  which  cases  of  communicated 
mental  disorder  assume  is  that  of  delusion,  and  especially 
delusion  of  persecution,  or  of  being  entitled  to  property  of 
which  they  are  defrauded  by  their  enemies.  Acute  mania, 
profound  melancholia  and  dementia  are  not  likely  to  com- 
municate themselves.  If  they  exert  a  prtju<licial  effect,  it  is  by 
the  distress  these  conditions  cause  in  the  minds  of  near  relatives. 

(6.)  A  young  person  is  more  likely  to  adopt  the  delusions  of 
an  older  person  than  VMf  mr$Af  especially  if  the  latter  be  a 
p'lativi'  witli  whom  they  have  grown  up  from  infunoy. 
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(7.)  It  Bimplifios  the  compreheusion  uf  this  affection,  to  start 
itxQi  the  acknowledged  influence  which  a  sane  person  may 
exert  Uf>on  another  sane  person.  It  is  not  a  lon^  road  from 
this  to  the  acceptance  of  a  plausible  delusion,  impressed  upon 
the  hearer  with  all  the  force  of  conviction  and  the  viyidness  of 
a  vital  tnith. 

(8.)  It  is  not  easy  to  determine  to  what  extent  the  person  who 
is  the  second  to  become  insane,  affects  in  his  turn  the  mental 
condition  of  the  primary  agent.  My  own  cases  do  not  clearly 
point  to  this  action,  but  there  have  been  instances  in  which 
this  has  occurred ;  the  result  being  that  the  first  lunatic  has 
modified  his  delusions  in  some  measure,  and  the  copartnership, 
so  to  speak,  in  mental  disorder,  presents  a  more  plausible 
aspect  of  the  original  delusion. 

(9.)  Is  it  jKissible  that  those  who  are  frequently  with  the 
insane  become  more  irritable  than  they  otherwise  would  have 
been,  without  being  actually  insane?  This  has  been  asserted 
by  a  French  physician,  but  I  am  not  prepared  to  support  it. 

I  would  say,  in  conclusion,  that  the  subject  I  have  discussed, 
is  one  of  practical  importance  as  well  as  curious  interest. 

We  ought  to  be  alive  to  the  considerable  danger  of  one 
member  of  a  family  who  becomes  insane  endangering  the 
mental  health  of  another  member  of  the  family.  I  should 
discourage  a  sister  nursing  for  long  an  insane  sister,  though  I 
have  a  patient  at  present  who  is  to  a  large  extent  nursed  by 
her  three  sisters,  and  this  in  a  family  where  a  brother  has  been 
under  my  care,  and  a  sister  and  the  mother  have  been  insane. 

Their  devotion  is,  however,  so  great,  that  they  do  not  like  to 
leave  their  sister  in  the  hands  of  strangers. 

Again,  I  think  that  we  should  discourage  susceptible  young 
women,  and  especially  hysterical  ones,  from  associating  with 
persons  having  delusions,  or  even  entertaining  wild  eccentric 
notions  short  of  insane  delusions. 

Lastly,  when  such  cases  fall  under  our  treatment,  there 
can  be  no  difference  of  opinion  as  to  the  importance  of 
separating  promptly  the  patients  who  are  affected,  and  of 
changing  the  scene  completely.  The  passive  agent — the 
parasitic  growth — will  probably  gradually  recover  in  a  fresh 
and  more  wholesome  environment 
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BT  JLLKX.   HILL,  M.A.,  M.D. 

Fdbm  of  JkmfUmg  OolUge,  CambHdgt, 

The  key  to  the  arrangement  of  the  nnclei  of  the  nerres 
of  the  spinal  cord  is  to  be  found  in  their  segmental  suc- 
oession.  I  believe  that  the  recognition  of  this  anatomical 
faet  is  due  to  the  late  Professor  Aeby.  It  has  long  been  a 
favourite  physiological  axiom  of  Ludwig's,  under  whose 
direction  various  researches  into  the  segmentation  of  the 
spinal  cord  have  been  carried  out 

In  my  lectures  as  Hunterian  Professor  in  1885, 1  attempted 
to  apply  this  principle  to  the  brain,  and  to  check  the  observa- 
tions hitherto  made  as  to  the  position  in  the  cerebral  axis  of  the 
nuclei  of  the  several  cranial  nerves  by  a  consideration  of  the 
distribution  of  these  nerves  in  the  segments  of  which  the  head 
is  composed.  It  appears  to  mo  that  this  matter  is  of  the 
greatest  importance  to  neurologists,  for  a  prui)cr  understanding 
of  the  constitution  of  the  lower  (mrts  of  the  brain  is  impossible 
without  a  knowledge  of  the  plan  of  segmentation  of  the  head. 
On  the  other  hand,  the  determination,  by  those  who  make  a 
special  study  of  the  brain,  of  the  position  in  it  of  the  nerve 
nuclei,  ought  to  throw  light  ujx)n  the  difficult  morphological 
problem  of  the  segmen tuition  of  tlie  head. 

In  all  attempts  at  determining  the  lines  of  division  between 
the  segments  of  the  head  the  cranial  nerves  have  played  a 
prominent  part,  and  rightly,  for  no  other  constituents  of 
the  body  fo  long  retain  traces  of  their  origin.  Nerves 
are  the  aristocrats  among  the  organs,  adhering  with  greater 
pertinacity  than  the  rest  to  their  traditional  course  and 
eonftttation.  To  a  certain  extent,  no  doubt,  this  is  due  to  the 
fact  that  the  nervous  system  is  tho  first  part  of  the  body  to  bo 
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developed,  and  obt^iins  ont4)genetieally  as  phylogenetically  to 
a  certain  degree  of  structural  differentiation,  before  the  modi- 
ried  organs  for  the  control  of  which  it  exists,  put  in  an  appear- 
ance. A  muscle  is  altered  in  form  to  meet  the  requirements 
ot  a  change  in  occupation.  The  blood-vessels  which  supply 
the  muscles  adopt  the  course  most  suit^ible  for  providing  for 
the  nutrition  of  the  muscle  in  the  altered  position  in  which 
they  find  it  at  the  time  of  their  development  The  nerve, 
however,  is  formed  before  the  muscles,  and  strikes  out  conse- 
quently for  the  original  situation  of  its  muscles  for  genera- 
tions after  this  has  been  changed.  Hence  it  comes  about, 
that  while  muscles  and  the  bones  which  support  them  lose 
their  metameric  significance,  the  nerves  preserve  the  records 
of  the  animal's  ancestry. 

It  occurred  to  me  some  ten  years  ago  that,  since  the  nerves 
are  outgrowths  of  a  central  system,  their  nuclei  of  origin 
within  this  system  ought  to  exhibit  a  metamerism  more 
marked  than  even  that  of  the  nerve  tnmks.  I  failed  to 
classify  them,  however,  because,  following  in  the  footsteps  of 
all  the  morphologists  who  had  up  to  that  time  dealt  with  this 
question,  I  expected  to  find  a  division  of  nerve  roots  into  two 
series  (sensory  and  motor,  or  dorsal  and  ventral)  only,  of 
which  of  course  in  the  case  of  the  cranial  nerves,  one  series 
'it  be  incomplete.  Trying,  however,  to  account  for  the 
irently  eccentric  origin  and  distribution  of  the  spinal 
accessory  nerve,  I  realised  that  all  the  way  down  the  cord,  the 
columns  of  cells  which  belong  to  the  anterior  and  lateral 
horns  are  so  distinct  as  to  belong  evidently  to  nerve  fibres 
supplying  different  groups  of  muscles. 

The  distinction  between  anterior  and  lateral  horns  is  more 
obvious  in  the  fcetus  than  it  is  in  the  adult.  What  may  be 
the  morphological  division  of  the  muscles  into  two  groups 
with  which  this  is  correlated  it  is  at  present  di£Bcult  to  say. 
In  the  course  of  their  growth  the  muscles  exhibit  an  arrange- 
ment into  somatic  and  splanchnic,  as  well  as  into  dorso-lateral 
and  ventro-lateral  groups.  It  is  better  perhaps,  in  the  present 
paper,  not  to  attempt  to  decide  to  which  of  these  systematic 
arrangements  the  division  of  the  motor  cells  in  the  cord  into 
anterior  and  lateral  horns  belongs.     It  suffices  that  the  dia- 
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tinction  is  all  the  way  down  the  oord  (except  perhaps  in  the 
lumbar  and  cervical  enlargomcnts,  where  the  number  of  cells 
in  each  horn  being  great,  the  two  regions  become  confluent), 
so  clear  that  it  is  impossible  to  doubt,  that  the  anterior  nerre 
roots  as  they  leaye  the  cord  contain  two  sets  of  fibres  ni 
different  origin  and  destination. 

In  the  oerrical  r^on  the  fibres  from  the  lateral  horn 
constitate  a  separate  nerve,  the  spinal  accessory.  In  other 
words,  the  cervical  cord  gives  exit  to  anterior  and  lateral  root- 
fibres,  as  well  as  entrance  to  the  fibres  of  posterior  roots. 

This  greatly  simplifies  the  problem  of  metamerism.  Up  to 
this  time  morphologists  looked  upon  all  motor  nerve-roots  as 
of  equal  importance.  Each  cranial  motor  nerve  was  regarded 
as  the  homologue  of  a  spinal  ventral  or  motor  root  A  con- 
sideration of  the  arrangement  initiated  by  the  spinal  accessory 
nerve  teaches  us,  that  it  takes  two  motor  cranial  roots  to  equal 
one  spinal  ventral  root,  for  in  their  exit  from  the  spinal  cord, 
except  its  cervical  region,  the  fibres  derived  from  the  anterior 
and  lateral  horns  run  together.  Not  so  the  nerves  which  issue 
from  the  axis  of  the  brain.  In  this  jmrt  the  separation  l>etween 
the  anterior  honi  and  its  nerves,  viz.  the  hypoglossal,  abducens 
and  motoroculi,  and  the  lateral  horns  and  its.  nerves,  the  spinal 
accessory,  facial  and  motor  division  of  the  fifth  is  distinct  and 
easy  to  recognise. 

At  the  time  when  I  came  to  this  conclusion,  I  was  not 
acquainte<l  with  Van  Wijhe's  paper,*  in  which  he  puts  the 
matter  upon  an  infinitely  better  footing  than  any  observations 
in  adult  anatomy  could  do,  by  tracing  the  origin  of  the 
muscles  of  the  head  to  two  distinct  mestHlermic  sources,  the 
*'  somites  "  and  the  **  lateral  plates,"  for  which  different  groups 
of  nerves  are  destined.  My  argument  amounted  to  nothing 
more  than  bringing  the  known  facts  of  adult  anatomy  to  bear 
upon  the  question  of  cephalic  segmentation.  Van  Wijhe's 
researches  are  referred  to  in  the  pajwr  of  CJegenbiiur,  which 
forms  the  excuse  for  this  article.  It  will  be  noticed  that 
Uegenbaur  finds  difficulties  in   the  way  of  accepting  the 
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complete  homology  of  the  third,  fourth,  and  sixth  nerves,  which 
accordinj^  to  Van  Wijhe  belonj?  to  tl»"  fi^-^t  ihroo  somites 
resjHictively. 

SicotuUt/. — GaskeU'g  researches  have  shown  that  throughout 
the  cerebro-spinal  system  we  have  also  to  reckon  with  a  visceral 
root,  which,  as  a  rule,  accompanies  the  anterior  motor  root,  but 
in  the  case  of  the  vagus  and  pars  intermedia  constitutes  an 

'      -t  pure  nerve,  leaving  the  system  in  company  with  the 

I       il  motor  and  sensory  roots. 

Aildiug  to  the  sensory  root  the  three  motor  ones  thus 
deteriuinod,  we  find  that  when  we  attempt  to  homologise  cranial 
aiul  sjiinal  nerves,  we  must  take  four  of  the  former  to  equal 


Fio.  1. — Groupixo  of  Nerve 
Boots  in  the  C'oru 

1.  anterior;  2.  lateral;  3.  vm- 
cerul;  4.  doraal;  a.  anterior 
horny ;  b.  lateral  homy ;  e. 
Clarke's  column ;  d.  subs,  ge- 
latinoaa  Rolamli. 


Fio.  2. 


-tiKOUFINO   OF    NeUVE   KoOTS   IN    THE 

Medci.la. 


References  as  in  Fig.  1  (c.  Clarke's  column 
is  now  8wnllen  out  into  vagns  naclcus). 


one  of  the  latter,  since  in  the  head  the  union  of  sensory  and 
motor  fibres  does  not  take  place  just  outside  the  central 
nervous  system  as  it  does  in  the  spinal  cord. 

Charles  Bell  classified  nerve  roots  in  two  divisions — dorsal 
or  sensory,  and  ventral   or  motor.^     I   might  speak  of  my 

*  Bell  nlto  ubsorred  that,  while  certain  cranial  nervea,  namely  the  hypogloani, 
utHlncciis  and  motor  oculi,  follow  tlie  same  line  of  origin  as  the  motor  roots  of  the 
^I'inKl  nerves,  the  regular  nerv^r,  m  he  termed  them,  the  rest  of  thecntnial  uerre* 
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dMsification  as  based  upon  the  poub-root  theobt,  for 
I  believe  that  each  spinal  nerve  contains  four  sets  of  fibres, 
which  in  the  case  of  the  cranial  nerves  are  more  or  less 
discrete. 

Thirdly. — It  is  carious  to  notice  the  way  in  which  the  roots  of 
the  spinid  accessory  nerve,  which  has  already  divorced  itself 
from  the  anterior  motor  nerve,  the  nsnal  companion  of  a  lateral 
motor  root,  gradually  incline  across  the  lateral  column  to  join 
at  the  upper  part  of  the  medulla  with  the  vagus  and  the 
glossophuyngCMd.  The  nucleus  of  the  vagus  was  recognised 
by  Ross  as  the  upper  end  of  Clarke's  column.  The  nerve 
arising  from  it  no  longer  takes  its  exit  in  company  with  the 
anterior  motor  root,  but  with  the  posterior  and  the  lateral  motor. 
The  change  in  grouping  is  shown  at  a  glance  in  the  accom- 


are  imffular  in  tboir  situation  on  the  brain.  The  fifth  uerre  he  rightly  regudad 
M  (he  Mnaorj  nenre  of  the  head,  bat  the  remaining  nenres,  fourth,  eefenth 
gtoMopharjngeal,  pw  vngum  and  tpinal  aoceMory,  he  oooMdered  aa  fimniag. 
with  the  '*eztental  respiratory  **  and  phrenic,  a  group  gopendded  to  the  regular 
nenres  on  aeooont  of  their  haTing  a  oommon  functian — namely,  reqrfratioo. 
Dr.  Gaakell,  in  a  paper  pabliahed  aome  nine  months  after  mine  (' Joontal  of 
Physiology/  1886,  toL  rii.  p.  IX  gives  to  Bell  the  credit  of  not  only  diKOfering 
fbe  division  of  nerve  roots  into  sensory  and  motor,  bat  also  of  reoognixing  the 
third  great  divirion  of  cranial  nerves.  This  is  very  patriotic  of  Dr.  Gaskdl,  and 
at  the  same  time  to  a  certain  extent,  tnm  his  point  of  view,  jostiflaUe:  for 
Gaakell  not  only  recognises  the  division  of  the  cranial  nerves  (as  given  iu  my 
papw)  into  aomatio  motor  (going  to  the  mnscles  of  the  aomitea)  and  aenaory  : 
lateral  molar  (going  to  the  musclea  derived  firom  the  lateral  plates)  and  vtmeral ; 
bat  farther  aobdividea  the  latter  into  effaient  nervea  going  to  viaoetal  moaeles, 
ten  and  aflbrent  nervea  tnm  hypoblaalie  aarfMea  (the  gloaaopharyngeal  and  part 
of  vagas>  If  the  fourth  and  phrenic  are  taken  oat  of  Bdl's  list  and  the  molar 
part  of  the  fifth  added  to  it,  his  respiratory  groap  of  nervea  agrees  with  (SaskelTs 
**  aplaoehnie"  gronp.  In  other  words,  the  nerves  which  Bell  oboerved  to  arise 
fegnlariy  firom  the  baae  of  the  brain  behmg  to  the  doraal  aeotiQm  of  the  oqihalic 
aegmanta,  the  nervea  which  ho  ebsaed  aa  irregolar  to  the  vential  aaetkns. 
Inalead,  howefsr,  of  narvea  of  respiration,  (SaskaU  woold  oaU  them  the  nervea 
aapplylag  motkn  and  awnaatiwi  to  the  viscera  and  to  the  ardies  by  whidi  the 
visceta  are  aoppcrtad. 

No  one  can  read  Cbarlea  Bell'*  writings  on  the  subject  (•  Anatomy  of  the 
Homaa  Body,'  vd.  iL  |».  878}  without  seeing  that,  far  from  having  any  «ioh 
marphokglflal  Bhariawaiinn  in  hia  mind,  he  waa  attempting  to  obtain  vn^»w^W 
data  for  a  moai  mitwiabU  theory  aa  to  the  Amotions  of  the  body.  flMJniirs 
geheme  includes  all  that  is  contained  in  mine,  and  at  the  aaoM  lime  goea  beyond 
it  inwhat  has  a  most  phuudble  appearuweofbeingthari^direetion.  Until 
farther  morphokgieal  daU  are  oUained.  however,  it  mma  baldly  dcdmble  to 
dlaoma  lt«  ptntmbility. 
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panying  woodcuta.  In  Fig.  1  these  nerves  are  seen  to  leave 
the  spinal  cord  between  its  anterior  and  lateral  column,  although 
the  dotted  line  indicates  that  in  the  cervical  region  the  spinal 
aooeeeory  runs  out  alone  through  the  lateral  column.  Fig.  2 
shovrs  one  nerve  only,  the  hypoglossal,  leaving  the  medulla 
between  its  anterior  pyramids  and  lateral  column  (olive),  while 
three  nerves  come  out  between  the  olive  and  restiform  body. 

In  reading  the  accompanying  abstract  of  Gegenbaur's  paper, 
it  will  be  observed  that  the  nerves  of  the  organs  of  special  sense 
receive  a  very  varied  treatment  at  the  hands  of  anatomists. 
The  olfactory  optic  and  auditory  nerves  are  regarded  as  either 
segmental  nerves,  or  branches  of  segmental  nerves,  or  nerves 
8ui  generis,  and  therefore  out  of  the  discussion. 

The  oi^ns  of  special  sense  are  looked  upon  as  either  inde- 
pendent gill  clefts,  or  formed  ii^  connection  with  gill  clefts, 
or  even  formed  out  of  gill  clefts.  Or  again,  of  the  three  organs 
one  is  regarded  as  having  a  different  origin,  and  its  nerve 
therefore  a  different  homological  value  from  the  others.  To 
the  writer  of  this  paper  it  has  always  seemed  necessary  that 
the  nose,  the  eye,  and  the  ear,  should  be  treated  alike.  It 
seems  highly  probable  that  these  organs  are  the  only  three 
left  out  of  a  complete  series  of  segmental  sense-organs  which 
at  one  time  existed,  and  that  the  relation  of  each  of  them  to 
the  central  nervous  system  depends  upon  the  period  at  which 
it  specialised  and  became  consolidated  into  its  permanent 
fotm. 

The  uncertainty  of  morphologists  as  to  the  light  in  which 
the  organs  of  special  sense  are  to  be  viewed  is  due,  as  it  seems 
to  me,  to  a  complete  misapprehension  as  to  their  relation  to 
the  centnal  nervous  system. 

It  can  be  most  easily  proved,  although  the  quoting  of 
examples  and  references  would  make  this  paper  too  long,  that 
the  central  nervous  system  was  in  the  first  instance  deposited 
in  the  neighbourhood  of  the  sense  organs,  and  subsequently 
withdrawn  to  a  common  central  ground  for  safety  and  con- 
venience of  exchange  of  impulses.  In  the  first  instance,  the 
central  nervous  system  consisted  of  detached  clumps  of  gan- 
glionic matter  at  the  bases  of  the  sense  organs.    Then  the 
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clomps  were  oonneoted  together  by  commissures.  Finally, 
clumps  and  commissures  were  withdrawn  to  a  central  situation. 
In  the  case  of  the  first  two  sense  organs,  specialisation  had 
advanced  so  Dor  at  the  time  when  centralisation  of  the  nervous 
system  set  in,  that  elements  which  in  all  the  posterior  seg- 
ments are  withdrawn  into  the  central  nervous  system,  retain 
their  original  position  at  the  base  of  the  nose  and  eya 

It  is  very  likely,  however,  that  the  spinal  ganglia  mark  the 
position  of  vanished  sense  organs,  and  that  the  fundamentally 
bipolar  cells  of  which  they  are  composed  are  portions  of  the 
ganglionic  matter  which  at  one  time  lay  beneath  the  sense 
organs. 

In  the  retina  we  find  three  kinds  of  nervous  ck-inent,  iiunute 
bipolar  cells  (nuclear  layer),  plexus  (inner  molecular  layer), 
and  multipolar  cells.  The  olfactory  bulb  consists,  as  I  have 
flsewhere  shown,'  uf  the  same  three  sets  of  elements.  I  am 
of  opinion  that  the  cells  of  the  spinal  ganglia  are  the  direct 
homologues  of  the  bipolar  cells  of  the  retina  and  olfactory  bulb, 
while  the  other  layers  of  these  two  organs  are  in  the  case  of 
posterior  segments  withdrawn  into  the  cerebro-spinal  axis. 

Undoubtedly  the  nerves  of  special  sense  are  of  s^^mental 
value  inasmuch  as  it  is  unlikely  that  any  single  metamer 
contained  more  than  one  sense  organ,  although,  as  Gegenbaur 
most  forcibly  shows,  this  had  no  necessary  connection  with  a 
Tisceral  cleft;  but  whether  it  was  a  branch  of  the  general 
cutaneous  sensory  nerve,  or,  as  is  more  likely,  the  sensory  nerTe, 
a  branch  of  it,  we  have  no  evidence  to  show. 

It  is  possible  that  the  part  of  the  head  in  which  the  nose 
and  eye  are  situated  obtained  its  form  at  a  period  prior  to  the 
existence  of  any  such  metamerism  as  the  visceral  clefts  and 
arches  indicate. 

*  '  I*Un  of  Contml  Nerrooi  SyalMB.*    €kmbridg«:  Ddl^too  ft  Bell,  188ft. 
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Boepital. 

For  many  months  I  have  been  closely  engaged  in  studying 
the  pathological  anatomy  of  spina  bifida.  During  the  time 
my  attention  was  directed  to  this  matter,  Prof,  von  Reck- 
linghausen published  an  interesting  and  elaborate  memoir  on 
Spina  Bifida  in  Virchow's  '  Archiv,'  Bd.  106,  1886.  Not  the 
least  important  part  in  that  painstaking  piece  of  work,  is  the 
section  which  deals  with  specimens  illustrating  the  frequent 
association  of  certain  forms  of  spina  bifida  (especially  the 
form  known  as  syringo-myelocele)  with  defects  in  the  alimen- 
tary canal,  such  as  umbilical  hernia,  atresia  ani,  and  so  forth. 

Still  more  recently  I  have  been  engaged  in  studying  the 
curious  condition  of  the  spine  known  as  spina  hifida  occuUaf 
and  whilst  still  fresh  from  that  study,  a  very  remarkable 
fcBtus  came  under  my  notice,  which  suggested  still  further 
inquiry.  The  foetus  in  question  will  be  fully  described  in 
the  *  Transactions  of  the  Pathological  Society,'  1888 ;  it  may 
be  briefly  stated  here  that  it  was  the  subject  of  spina  bifida 
occulta  in  the  lower  lumbar  region.  Associated  with  this 
defect  was,  among  other  things,  an  imperforated  pharynx,  a 
communication  between  the  oesophagus  and  trachea,  atrophy 
of  the  vermiform  appendix  and  imperforate  rectum. 

The  conclusions  to  which  I  have  arrived  from  an  investi- 
gation of  this  material,  as  well  as  a  careful  consideration  of  the 
embry ©logical  history  of  the  cord  and  alimentary  camil,  are, 
I  venture  to  think,  of  some  degree  of  novelty  and  interest, 
and  will  be  embodied  in  this  paper. 
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Inyertebratee  are  distinguished  from  vertebrates,  not  only 
in  the  absence  of  anything  resembling  a  vertebrate  column, 
but  in  the  non-possession  of  any  structure  resembling  a 
spinal  cord.  To  my  mind  it  is  clear  that  the  cord  must  be 
regarded  as  primary  to  the  column,  that  is  to  say,  the  cord 
was  first  evolved,  but  the  vertebrae  are  of  secondary  and  much 
later  development. 

Of  recent  years  embryologists  have  brought  to  light  some 
very  remarkable  facts  relating  to  the  connection  of  the 
alimentary  canal  and  the  spinal  cord,  and  these  facts  have 
become  so  well  established  that  at  the  outset  of  my  argument  I 
shall  be  able  to  put  before  you  a  diagram  illustrative  of  the 
fundamental  arrangement  of  the  alimentary  tract,  from  which 
the  vertebrates  of  the  present  day  inherit  theirs. 

The  spinal  cord,  as  is  well  known,  is  formed  by  the 
coalescence  of  the  medullary  folds  on  the  dorsal  aspect  of 
the  notochord.  The  body  walls  are  formed  by  the  coalescence 
of  the  somatopleure  of  each  side  on  the  ventral  aspect  of  the 
notochord.  Early  in  embryonic  life  a  layer,  the  splanchno- 
pleure,  is  detached  from  the  inner  aspect  of  the  somato- 
pleure to  form  the  walls  of  the  gut,  by  a  median  ventral 
coalescence.  The  outer  layers  of  the  ventral  lamintc  form 
the  body  wall  and  are  continuous  with  the  outer  layers  of  the 
medullary  folds,  which  in  like  manner  give  rise  to  the 
cutaneous  investment  on  the  dorsal  aspect  of  the  embryo. 

Each  lamina  which  helps  to  form  the  cord  and  gut  respec- 
tively is  lined  by  columnar  epithelium.  Although  in  higher 
types  the  cells  lining  the  canal  of  the  cord  are  ciliated, 
whereas  those  in  the  gut  are  simple,  nevertheless  it  is  not 
difficult  to  find  instances  among  vertebrates  of  ciliated  cells 
in  the  digestive  tract.  It  is  a  fact  of  some  significance  that* 
80  far  as  embryological  knowledge  extends,  no  organ  save 
the  gut  and  the  cord  is  formed  by  the  union  of  lateral  plates. 

The  valuable  researches  of  Kowalevsky  on  Ascidians, 
donionst rating  the  connection  between  the  central  canal  of 
the  cord  and  the  gut,  around  the  caudtd  end  of  the  notochord 
by  means  of  the  neurenteric  canal,  has  since  been  extended 
to  vertebrata  in  general,  including  man,  by  such  competent 
observers  as  Kdlliker,  His,  Balfour,  Goette,  Heape,  and  others. 
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A  survey  of  the  evidence  cuublfs  n^  ii»  represent  the 
primitive  alimentary  canal  as  a  U-shaped  tube  lined  with  a 
continuous  columnar  epithelium.  Each  limb  ends  at  its 
cephalic  extroniity  in  a  cul-de-sac.  The  ventral  segment  of 
the  tube  is  widely  open  to  the  yolk  sac.  Occupying  the 
flexure  of  the  tube  is  the  notochord  and  subnotochordal  rod. 
Fig.  1. 


F!0.  1. 
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-Th«  Escbbtonic  Con'ditioh  of  thk  Alimentaby  Canal  and  Central 

NeBTOCS  StSTKX  op   a   MAJfUAL. 


X.  Spinal  cord.     n.c.  Neurenteric  canal,     v.  Intestine,     h.  Vitelline   duct. 
T.  The  yolk  aao.    CH.  Notuchord.    x.  Subnotochordal  rod. 

I       :  —A  Dlaobax  to  bsfeesknt  thk  Subsequent  Modification  of  the  Gut. 

8.  Btomodaenm.  x.  The  pouch  (^  Rathke.  l.  The  diverticulum  for  the 
lungs.  M.  The  vitelline  duct  (Meckel's  diTerticnInm).  o.  Cloaca,  a.  Allan- 
tois.  p.  ProctodjBum.  *  Luschka's  gland,  the  peniatent  remnant  of  the 
pott-anal  gut. 

The  subsequent  events  in  the  ontogeny  of  these  structures 
is  interesting.  The  limb  connected  with  the  yolk  sac  may, 
for  convenience,  be  divided  into  two  sections — the  fore  and 
hind  gut.  The  anterior  end  of  the  fore  gut  becomes  connected 
with  the  exterior  by  an  epiblastic  involution — the  stomodsBum, 
which  not  only  opens  up  the  cephalic  end  of  the  gut,  but  has 
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close  rchitioiiship  with  the  cejihulic  end  of  the  dorsiil  or  neural 
tube  by  a  tlivertieuium,  the  pnieh  of  Ituthke,  which  comes 
into  union  with  the  infundibular  diverticulum  from  the 
primary  encephalic  vesicle.  The  coalescence  of  the  st^m'^ 
da;um  and  fore  gut  results  in  the  establishment  of  a  conuuu- 
nication  between  the  pharynx  and  oesophagus. 

An  involution  next  appears  in  the  caudal  region — the  pruo- 
todffium — which  coalesces  with  the  tube  and  establishes  a 
nether  opening — the  anus.  The  remaining  section  of  the 
primary  tube  on  the  ventral  aspect  of  the  notochord  is  known 
as  the  ix)st-anal  gut,  represented  in  the  adult  by  Luschka's 
gland,  whilst  the  segment  joining  the  ventral  and  dorsal 
portions  of  this  primary  tube  is  the  neurenteric  passage.  All 
that  portion  of  the  tube  on  the  dorsal  aspect  of  the  notochord 
anterior  to  the  neurenteric  passage  becomes  converted  into 
spinal  cord  and  brain. 

Not  only  are  the  dorsal  and  ventral  segments  of  the  tube  in 
connection  by  the  neurenteric  passage,  but  they  are  intimately 
associated  in  a  way  that  is  of  some  importance  in  support  of 
my  contention. 

Occupying  the  flexure  of  the  tubes  is  a  chain  of  sym- 
pathetic ganglia  which  distribute  branches  to  the  ventral  and 
dorsal  sections  of  the  tube.  Those  on  the  ventral  portion  of 
the  tube  ramify  in  the  walls  of  the  bowel,  and  are  provided 
with  intrinsic  ganglia.  These  nerve  plexuses  are  later  re- 
oognistHl  by  the  names  of  Auerbach  and  ^feissner.  Those 
distributed  to  the  dorsal  tube,  ramify  in  its  substance,  and  join 
with  groups  of  nerve  oells  contained  in  the  thickness  of  its 
walls,  which  constitute  the  essential  elements  of  the  g^y 
matter  of  the  cord. 

A  full  and  careful  consideration  of  the  facts  briefly  nuiated 
in  the  preceding  pages,  has  served  to  convince  me  thai 
the  9pinal  oofd  tmd  bram  o/verUikraia  hatm  hem  evotffed  Jrom 
what  MM  ortginatty  a  eeedon  of  the  alitnentafy  canal  In 
other  words,  the  central  nnrvom  tfttem  w  a  modijitd  piece  of 
bowd. 

For  convenience,  the  evidence  in  support  of  the  view  may 
be  arranged  in  a  series  of  paragraphs : — 
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1.  The  original  continnity  of  the  lumen  uf  the  gut  and 
spinal  cord. 

2.  The  similarity  in  their  mode  of  development  and  corre- 
spondence in  point  of  time. 

3.  The  relation  of  the  lateral  ganglia  (sympathetic)  to  the 
walls  of  the  gut  and  its  intrinsic  ganglia  and  to  the  ganglia 
(grey  matter)  of  the  cord  respectively. 

4.  Each  tube,  the  nervous  and  digestive,  is  protected  by  a 
serous  membrane — in  the  one  case  the  arachnoid,  in  the  other, 
the  pleuroperitoneal  membrane. 

5.  In  lower  vertebrate  forms  the  spinal  cord  is  relatively 
larger  than  in  man  :  in  batrachians  it  much  exceeds  the  brain 
in  weight. 


Fio.  3.— A  Ck)MsiKATio!r  or  STHnroo-MTSLOCKUt  and  KsHisaocKUC — Stbinoo- 
MTSLO-MKnxoociLS.    (After  Clatton,  *  TraoB.  Clin.  Soc.,'  toI.  xix.) 

6.  The  association  of  certain  malformations  of  the  central 
canal  of  the  spinal  cord,  especially  ayringo-mydocde  and 
syrin^o-meiiingomyelocele,  with  malformations  of  the  alimentary 
canal. 


The  last  statement  is  of  exceptional  interest  Not  lung 
since,  in  dealing  with  certain  forms  of  cysts,  I  ventured  to 
state  that,  although  we  were  absolutely  in  the  dark  concerning 
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the  significance  of  the  central  canal  of  the  cord,  nevertheless, 
it  was  justifiable  to  regard  it  as  an  obsolete  canal,  that  is  to 
say,  one  that  was  functional  in  the  ancestors  of  the  present 
vortcbrata,  because,  like  such  passages  in  general,  it  was 
extremely  prone  to  take  on  cystic  dilatation. 

The  genera]  statement  of  the  argument  has  not  been  over- 
burdencd  with  facts,  my  object  being  not  to  obscure  the  con- 
ception. Strange  as  it  may  seem  to  look  upon  the  ccufrjil 
nervous  system  as  a  piece  of  modified  bowel,  the  metanmi- 
phosis  is  not  more  remarkable  than  many  others  that  could  be 
mentioned. 

Many  who  suggest  modes  of  evolutions  are  always  most 
anxious  to  indicate  particular  roads  along  which  the  modifica- 
tion may  be  supposed  to  have  travelled.  If  it  were  necessary, 
suggestions  could  easily  be  made  on  this  head,  but  it  would 
not  advance  my  argument  one  jot. 

Speculations  of  this  character  are  rare  in  pathological 
science ;  nevertheless,  they  are  as  fascinating,  and  perhaps  may 
be  as  useful,  in  this  as  in  any  other  department  of  biology.  If 
employed  judiciously,  they  may  a£ford  guidance  of  no  mean 
value,  provided  those  who  advance  such  views  do  not  attach  to 
them  a  concrete  value.  Pathology,  I  um  sure,  con  be  of 
service  to  biology,  and  general  views  may  be  suggested  by  a 
study  of  morbid,  as  well  as  by  the  consideration  of  normal 
anatomy. 

Finally,  it  is  by  such  methods  as  these  that  we  may  hope  to 
found  a  satisfiu^tory  classification  of  many  pathological  con- 
ditions which,  at  the  present  time,  are,  for  the  most  fxirt, 
arranged  in  a  vague,  arbitrary,  and  meaningless  fiishion. 


"\  \  ui:ai)V  method  of  preparing  t-akoe 
sections  of  the  brain. 

iiV    HVROM    BKAMWELL,   M.D.,   F.R.C.P.    (EDINBURGH). 

i  MK  posuiou  and  extent  of  tumours  and  other  lesions  situated 
in  the  interior  of  the  brain  are  perhaps  most  accurately 
determinetl  by  cutting  the  organ  into  a  series  of  transverse- 
vertical  or  longitudinal-verticiil  sections,  after  the  parts  have 
been  fixed  in  j)ositiun  by  some  hardening  agency. 

The  preliminary  hardening  is  best  eflfected  by  injecting  the 
bniin,  as  a  whole,  with  Miiller's  fluid — a  method  which  was,  I 
believe,  first  recommende<l  by  Professor  D.  J.  Hamilton,  of 
Aberdeen. 

With  the  object  of  facilitating  the  process  of  injection  and 
allowing  the  fluid  to  distribute  itself  equally  and  evenly 
throughout  the  whole  brain  tissue,  I  am  in  the  habit  of  using 
an  ordinary  stomach-pump  syringe,  and  a  "  distributer  "  (see 
Figs.  1  &  2,  pp.  436,  437),  from  which  tubes  pass  to  the  four 
great  nutrient  arteries  (vertebrals  and  common  carotids). 

Each  of  these  tubes  is  attached  to  a  canula  (see  Fig.  2,  a), 
which  is  firmly  tied  into  the  artery.  In  order  that  this 
attachment  may  be  easily  made,  it  is  necessary,  in  re- 
moving the  brain,  to  see  that  the  vessels  are  cut  as  long  as 
possible.  The  canula  should  be  attached  to  its  tube  before 
being  tied  into  the  vessel ;  and  all  four  tubes  should  be  tied 
into  the  arteries  before  they  are  attached  to  the  distributer. 

Before  proceeding  with  the  injection,  I  find  it  advisable  to 
place  the  brain  in  a  large  wide-mouthed  jar  filled  with  Muller's 
fluid.  The  fluid  in  which  the  brain  is  immersed  should  be 
changed  (by  means  of  the  syringe-syphon  arrangement  described 
below)  and  the  brain  reinjectetl  on  the  following  day.  After 
an  interval  of  two  days  the  process  should  be  repeated ;  and  a 

2  F  2 
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flirt  lir  iiij. « tion  may  be  made  later,  if  it  is  thought  desirable. 
Th«'  tliiifl  in  which  the  brain  is  immersed  should  be  changed  at 
least  four  times. 

At  the  end  of  a  month  or  six  weeks,  the  organ  is  snfliri. ml y 
hard  to  be  cut  into  sections. 

In  those  cases  in  which  it  is  necessary  or  desirable  to  cut 
into  and  examine  the  brain  in  the  fresh  con  lit i  .11.  the  organ 
should  be  cut  into  a  series  of  thick  transverse- vertical  secUons, 


Fk.    1  — Injectiox  Apr\HATr«  dbcbxbbd  ut  TH«  Tkxt. 

The  1'  i  .  10  the  rapply  tab«  of  Um  tjriitgt ; 

K  to  the  duduurgc  tube,  hy  wtiidi  the  Quid  i<  ooDreyed  to  tlM  diilrilNrtar 
M,  wad  ibaocm  to  th«  foar  grmt  vflatels  (TertebrmU  Mid  oooomb  ouotid 
Rrterie>)> 

Tb«  jiir  tbown  io  the  figure  ia  not.  of  eouse,  that  dcaerilMd  in  the  t«st 
for  holding  the  bmia  during  the  pmwM  erf  hnnkning.  . 

each  section  measuring  from  two  to  two  and  a  half  inches  in 
ti.i.'kness. 

Alter  the  sections  haTe  been  careftiUy  examined,  and  any 
morbid  appeanmces  described  and  noted,  each  section  is  plaoed 
in  a  flat  shallow  jar  (large  enougli  uk!  <icep  enough  to  hold 
it  easily)  which  is  then  filled  up  with  MuUer's  floid ;  the 
jar  (the  edge  of  which  is  ground  tiut  for  t)i*>  pur]KMie)  is  then 
covered  with  a  glass  plate,  and  the  preparation  >•  t  asiil.  uuiil 
the  foHowinj;  day. 
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TheMulJer's  fluid  should  l»o  ehanprf*<l,  and  tho  soction  turned 
daily,  for  at  least  ten  days. 

Id  order  to  prevent  any  destruction  of  the  section  in 
the  process  of  emptying  and  turning,  I  find  it  advisable  to 
withdraw  the  fluid  by  syphon  action.  After  drawing  off  one 
syringeful  of  fluid,  the  tube  (l.  Fig.  1)  is  disconnected  from 
the  syringe  (care,  of  course,  being  taken  that  while  this  is 
being  done  the  end  of  the  tube  (l)  connected  with  the 
syringe  is  below  the  level  of  the  jar),  and  the  remainder  of  the 
Uniil  iHiiwed  to  flow  off  by  syphon  action. 


Fig.  2. — Cavuia  (a),  ahd  Dutbibctkb  (b).  Natural  Size. 

The  brain  section  is  best  turned  by  reversing  the  empty  flat 
jar,  which  has,  after  it  is  emptied,  been  covered  with  a  glass 
plate ;  the  jar  is  then  lifted  off  the  cover,  and  filled  with  fresh 
MuUer's  fluid,  into  which  the  brain  section  is  allowed  to  glide 
off  the  glass  plate. 

These  may  seem  trifling  details,  but  they  are  important, 
inasmuch  as  they  do  away  with  the  necessity  of  fingering  the 
brain  tissue,  and  thereby  prevent  any  possibility  of  tearing 
it,  while  still  in  the  soft,  unhardened  condition. 
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At  tho  end  of  u  month  or  six  weeks,  these  thick  portions  of 
brain  are  sufficiently  hard  to  permit  of  being  cut  into  thinner 
sections.  Tho  outer  surface  of  sections  prepared  in  this  way  in 
considerably  shrunken,  and  any  morbid  appearances  which 
were  present  in  the  fresh  state  will,  in  it,  be  unrecognisable ; 
but  the  interior  of  thick  portions  of  brain  prepared  in  this 
manner  is  splendidly  hardened,  permitting  of  perfectly  clean 
section,  and  displaying  many  morbid  conditions,  such  as 
tumours,  softenings,  etc.,  in  a  very  beautiful  manner. 

I  have  found  this  method  of  hardening  in  thick  sections 
very  convenient  and  useful ;  for  it  allows  one  to  examine  the 
organ  while  in  the  fresh  condition,  and  therefore  to  note 
changes  in  vascularity  and  colour  which  are  destroyed  by  the 
procMS  of  hardening,  while  it  at  the  same  time  enables  one  to 
make  perfect  sections  of  the  whole  again. 

Professor  Hamilton's  method  of  preparing  the  brain  and  of 
catting  entire  sections  by  his  largo  freezing  microtome  is  so 
complicated  and  laborious,  and  requires  so  much  time,  as  to 
be  entirely  unfitted  for  ordinary  every-day  use.  It  is,  too, 
unnecessary  for  most  practical  purposes,  for  which  very  thin 
sections  are  not  required  ;  all  one  wants  for  most  practical  pur- 
poees  is  a  series  of  sections  which  display  the  naked-eye 
appearances ;  the  minute  changes  in  any  portion  of  these 
sections  may,  if  necessary,  be  subsequently  determined  in  the 
ordinary  (microscopical)  manner. 

For  cutting  a  series  of  thin  naked-eye  sections  of  iUv  i  ntiro 

brain,  the  very  simple  apparatus  shown  in  Figure  3  is  all  ili  it 

is  required. 

It  consists  of  an  L-shaped  piece  of  hard  ^.n.-i  \^.\j ,    the 

horizont^il  {wrtion  of  the  L  (that  on  which  the  letter  a  is 

placed)  measures  11  inches  in  length,  8  inches  in  brea<lth,  and 

1  inch  in  thickness;    the  vertical,  short   {lortion   of  th      T 

measures  7x8x1  inches. 
Tho  piece  of  brain  which  is  to  bo  cut   into  section-    i- 

placed  in  the  position  shown  in  the  figure  (see  B,  Fig.  3),  and 

is   firmly  pressed  against  the  upright   part  of  tho  stand  by 

means  of  a  glass  plate  (o). 

Tho  section  is   thon  cut    by   means  of  a  long  thin  knilo, 

similar  to  tho  bntin-knifo   ujkmI    by   (tat hoi* twists,   onlv    oon- 
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siderably  longer  in  the  blade.  The  knife  is  of  course  held  in 
the  right  hand,  while  the  left  hand  presses  the  glass  plate 
firmly  and  erenly  against  the  brain  tissue.  After  the 
section  is  made,  the  stand  is  tilted  up,  so  that  the  vertical 
side  becomes  horiaontal ;  the  glass  plate  is  then  removed,  and 
tho  two  |x>rtions  of  brain  are  floated  off  by  immersing  the  end 
of  tho  woo<ltm  stand,  and  the  brain  sections  which  are  lying 


J 


Fio.  3.- 


-AprARATCS  Dbb4, 

SBcnoNt)  Oh 


roB  CcTTixG  Naked-eye 

UK    liRACr. 


The  letter  a  u  placed  on  th>  1  portion  of  the  li-eh»pei  wooden 

stand ;  b  on  the  portion  of  brain  titiauti ;  and  o  above  the  glaa*  plate  by 
DMMUu  of  which  the  slice  of  brain  is  held  in  position. 

upon  it,  in  water ;  in  this  manner  all  risk  of  tearing  or 
lacerating  the  section  is  avoided. 

With  a  little  practice,  it  is  not  difficult  by  means  of  this 
simple  appliance  to  cut  beautiful,  even,  sections  of  a  quarter  of 
an  inch  in  thickness. 

Sections  prepared  in  this  manner  can  be  pinned  to  a  wooden 
board,  and  then  photographed,  should  it  be  thought  desirable 
to  preserve  their  exact  appearances. 

A  series  of  representations  of  sections  of  the  entire  brain 
may  easily  be  prepared  in  this  manner;  and  I  have  in  my 
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poneinon  a  large  ooUection  of  photc^z^phs  of  naked-eye 
aeotioDB  of  the  entire  brain,  which  it  is  no  exaggeration  to  say 
are  at  least  eqoal  to  any  representations  of  the  normal  and 
pathological  brain  which  have  yet  been  published. 

Any  portion  of  theee  sections  may,  of  coarse,  be  cot  out, 
placed  in  any  microtome,  cnt  into  thin  sections,  and  examined 
by  any  of  the  ordinary  microscopical  methods.  In  this  way,  a 
whole  transverse  vertical  section  of  the  brain  may,  if  it  is 
required,  bo  submitted  to  microscopical  examination  ;  with  the 
great  advantage,  that  it  is  possible  to  piece  as  it  were  the 
individual  microscopical  sections  together,  or  at  ail  events  to 
be  qnite  sure  of  the  relative  position  of  any  given  micro- 
scopical section  to  the  entire  (transverse- vertical,  longitndinal- 
vertical,  or  horizontal)  section  of  brain  from  which  it  was 
removed. 

Or  should  it  be  desired  to  make  thin  sections  of  the  entire 
brain,  the  naked-eye  sections,  obtained  in  the  manner 
described  above,  may  be  prepared,  frozen,  and  cut,  in  the 
manner  recommended  by  Professor  Hamilton.  Indeed,  my 
"  ready  method  "  is  a  useful  prelimiutiry  to  Professor  Hamilton's 
method,  for  the  thinness  of  the  sections  greatly  facilitates  and 
shortens  the  freezing  process.  * 

'  TIm  »ppu»tiu  WM  made  for  me  by  OMdner,  FonMt  Bowl.  Edinboigfa. 


Clinual  Cases. 

ON  A  CASE  OF  DIFFUSE  (SYPHILITIC  ?)  SCLEROSIS 
OF  THE  SPINAL  CORD  PRODUCING  SYMPTOMS 
OF  POSTERO-LATERAL  SCLEROSIS. 

BY    JULIUS    DBE8CHFELD,   M.D.,   F.B.C.P. 

P^aieton,  Boyol  It^/Urmarp,  Manekmter ;  Profeuor  of  Pathology, 
Victoria  Univonity. 

W.  H.,  aet.  60,  porter,  was  admitted  into  the  Manchester  Infirmary 
on  April  7th,  1866. 

Family  hittory. — The  patient's  father  died  of  apoplexy,  his 
III!  )tlitr  of  dropsy  and  heart  disease.  He  lost  three  brothers,  one  of 
whom  died  from  consumption  ;  the  cause  of  death  of  the  other  two 
is  not  known  to  the  patient.  One  sister  is  living,  and  enjoying 
good  health.  The  patient  has  three  sons  and  three  daughters,  all 
enjoying  good  health. 

Pretfious  ki$tory. — He  has  been  employed  as  a  porter  in  removing 
furniture ;  ho  had  to  work  often  twelve  to  sixteen  hours  per  day 
for  a  whole  week,  and  has  often  expoaed  himself  to  cold  and  wet. 
He  has  led  a  steady  life.  He  has  been  married  twice ;  the  first 
time  forty  years  ago,  the  second  time  eighteen  months  ago. 

Previous  health. — He  had  inflammation  of  the  lungs  when  a 
child  ;  12  years  ago  he  sufiered  from  an  attack  of  gonorrhoea, 
which,  however,  soon  passed  off.  He  remained  well  till  five  weeks 
after  his  second  marriage,  when  he  noticed  a  swelling  in  the  left 
groin,  and  also  some  urethral  discharge.  He  did  not  notice  any 
sore  on  the  penis.  He  wont  to  his  family  medical  attendant,  who 
told  him  that  he  had  contracted  syphilis.  He  soon  after  suffered 
from  an  inflammation  of  the  eyes,  but  had  no  other  symptoms, 
such  as  a  rash,  sore  throat,  &o.  Under  active  treatment  the 
swelling  in  the  groin  disappeared,  the  discharge  ceased,  and  the 
inflammation  of  the  eyes  subsided.  Four  months  before  admission 
he  began  to  stagger  in  his  walk,  and  ho  noticed  that  he  began  to 
lose  the  control  over  his  legs.  Occasionally  he  felt  his  legs  give  way, 
his  legs  felt  weaker,  yet  he  was  able  to  walk  well  with  the  help  of 
stick.  He  suffered  from  some  pain  in  the  lower  part  of  the  spine, 
but  had  no  pains  in  the  legs,  nor  did  he  feel  any  numbness  in  the 
feet  or  legs.  Towards  the  end  of  February  the  patient  fell,  and 
soon  after  noticed  that  the  legs  were  more  paralysed,  so  that  it 
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impoarible  for  him  to  walk.  He  then  ako  notioed  that  at 
times  he  was  nnoonacioiui  of  his  passing  urine  or  fsBoes,  while  at 
other  times  he  was  oon»<^-'  -  ''  these  acts.  A  few  weeks  before 
admission  he  fonnd  that  lost  the  control  over  his  bladder 

completely,  and  the  urine  unobled  away.  His  general  health 
remained  fairly  good ;  he  never  suffered  from  headache  or  vwtigo. 

State  on  admmion. — The  patient  appears  well  nourished,  but  is 
somewhat  an«mio.  The  examinatiou  of  the  external  surftioe  only 
reveals  the  presence  of  a  few  indurated  glands  in  the  left  groin 
and  in  the  back  of  the  neck.  The  examination  of  the  thoraoio  and 
abdominal  viscera  shows  beyond  the  bladder  and  rectum  affeotion 
normal  relations.  The  tongue  had  a  glistening,  smooth  appear- 
anoe,  and  showed  the  oharaoteristio  signs  of  superficial  syplulitio 
glossitis.  The  anterior  part  has  quite  a  lobulated  appearance,  due 
to  masses  of  firm  fibrous  tissue  passing  in  different  directions; 
several  small  superficial  wosions  were  also  visible.  The  tempera- 
ture is  normal ;  pulse  88,  small,  and  compressible. 

Examination  of  the  nervoug  tyttem. — The  pupils  are  equal,  the  left 
a  little  irregular  in  its  outline,  due  to  adhesion  of  the  iris.  They 
react  but  very  feebly  to  light,  but  better  to  accommodation.  The 
field  of  vision  is  good  ;  the  fundus  of  the  eye  shows  annmia  of  the 
disk,  but  nothing  more.  There  is  no  affeotion  of  the  oculo-motor 
muscles.  There  is  no  affection  of  any  of  the  other  special  sense 
organs  or  cerebral  nerves.  Pressure  on  the  parietal  bone  aa  either 
side  causes  pain.  The  natient  can  freely  move  his  head  and  neok, 
but  is  not  able  to  raiHo  himself  from  the  recumbent  posture.  The 
cutaneous  sensibility  of  tho  trunk,  both  in  front  and  behind,  is 
normal.  Tho  spine  is  not  painful  on  percussion  ;  but  the  patioit 
complains  of  spontaneous  pain  in  tho  lumbar  portion  of  the  spine, 
and  also  over  the  epigastrium. 

Tho  upper  extremities  sliuw  l>ut  fuw  noteworthy  changes. 
They  can  do  freely  moved ;  the  muscles  show  considerable  force, 
and  there  is  no  anffisthesia.  The  movements  are  co-ordinate  as 
long  as  the  patient  keeps  the  eyes  open ;  but  witli  the  eyes  shut 
they  become  somewhat  inoo-ordinate,  and  the  finer  movementa 
(such  M  buttoning  the  shirt)  cannot  be  well  executed.  The 
'  superfloial  reflexes  are  normal ;  the  deep  reflexes  over  radins  and 
tnoeps  are  present. 

The  lower  extremities  are  markedly  affected.  Whoi  in  the 
recumbent  posture  the  patient  oau  flex  and  extend  the  thigh,  can 
also  flex  and  extend  the  knee  and  foot  These  movwmenia 
however  are  performed  alowly,  owing  to  tendency  to  oontraoturea, 
and  feebly.  He  cannot  raise  tho  whole  leg  from  the  bed  for  more 
than  a  few  seocmds,  and  abduction  ami  addaction  of  the  whole  leg  ia 
von-  ^  r^'v  performed.    The  sonsibilty  to  tactile  impnanona  to 

Sni  temperature  is  normal,    l^iere  is  however  a  distinct 

oluy  oi  I  no  perception  of  tactile  impressioos  on  both  fbet  and  legs, 
when  compared  wtth  tho  thighs  and  trunk.  With  the  eyes  otesed 
the  morementa  are  inoo-KHrdinate,  and  there  is  a  distinct  allerfttMn 
of  the  musoolar  sense.  The  nkntar  reflex  is  present  on  both 
Bidet;    the  oremaater  and    abdominal  roflezea  are  absent;    the 
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opigasirio  reflex  is  well  marked.  The  deep  roflexefl  are  very  much 
exaggerated,  and  thoro  in  woll-iuarked  ankle  clonus  and  the 
phenomenon  spinal  epilepay.  The  elootrioal  reaotious  of  both 
upper  and  h)Wor  extremities  are  normaL 

The  patient  cannot  hold  the  urino  well ;  he  has  to  empty  the 
bladder  as  soon  as  he  ha»  the  desire  to  micturate,  and  oooasioually 
the  urine  is  passed  involuntarily.  The  urine  is  alkaline ;  contain 
pus  8.g.  1012.     The  bowels  are  confined. 

Diagntms. — From  the  history  and  present  symptoms  the  case 
was  looked  upon  as  a  case  of  syphilitic  disease  of  tlie  spinal  cord 
in  the  lower  dorsal  and  upper  lumbar  region,  affecting  chiefly  the 
posterior  and  lateral  columns.  The  history  of  tho  Cdso  and  the 
presouco  of  traces  of  iritis  and  glossitis  pointed  distinctly  to  a 
syphilitic  aftection  of  the  cord,  and  the  onset  and  symptoms 
)x)intt  d  more  to  an  affection  of  the  lateral  and  posterior  column 
than  to  a  transverse  m^'elites. 

Treatment. — The  patient  was  treated  with  large  doses  of  Iodide 
of  Potassium,  and  with  mercurial  inimction. 

Progress. — For  a  few  weeks  tho  patient's  condition  remained 
stationary,  then  he  improved,  and  on  September  11th  wo  found 
tho  following  report  on  his  condition  :  —Patient  is  now  able  to  move 
his  legs  in  any  direction,  he  can  stand  erect,  but  walking  without 
the  help  of  two  sticks  is  impossible.  When  he  walks  the  gait  is 
at  once  spastic  and  ataxic,  there  being  the  stiffness  and  rigidity 
seen  in  spastic  paralysis,  associated  with  the  staggering  gait  of 
ataxia.  With  the  eyes  closed  the  patient  falls  at  once.  When  in 
the  rocuml)ent  posture  tho  patient  can  move  his  legs  very  freely, 
when  he  shuts  bis  eyes  the  movements  become  very  inco-ordinate. 
The  condition  of  the  reflexes  is  the  same  as  before.  The  bladdei 
is  slightly  better,  and  the  patient  can  hold  tho  water  a  little 
longer  than  before  the  improvement  set  in.  The  bowels  are  still 
very  much  confined.  The  patient  still  complains  of  a  pain  in  the 
epigastrium  and  lumbar  region. 

For  the  last  few  days  he  has  been  troubled  with  cough  and 
expectoration  ;  the  physical  examination  of  tho  chest  shows  ex- 
tensive bronchial  catarrh. 

On  September  17tli  the  ])atient  had  several  rigors,  and  a  rise  of 
temperature  from  normal  to  102°.  The  temperature  remained  high 
for  a  few  days,  arid  the  urine  contained  more  pus.  The  chent 
symptoms  improved.  During  the  remainder  of  September  and 
the  whole  of  October  tho  patient's  condition  underwent  little 
change.  Occasionally  there  would  be  a  rise  of  temperature 
for  a  few  days,  ushered  in  by  a  rigor  and  followed  by  nausea 
and  vomiting.  The  patient  began  to  lose  all  control  over  his 
bladder,  and  tho  urine,  in  spite  of  treatment,  became  highly 
ammoniacal.  The  new  set  of  symptoms  were  attributed  to  the 
condition  of  the  urinary  organs.  The  anti-syphilitic  treatment 
was  stopped,  and  the  patient  put  on  quinine  and  salicylic  acid. 
The  patient  however  became  gradually  worse,  the  temperature 
rose  high,  the  appetite  left  him,  he  became  weaker,  though  there 
was  a  very  noteworthy  change  in  the   condition  of  the  nervous 
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■▼Btem,  ezoept  that  with  the  general  weakness  the  weakness  in 
the  legs  also  uoressed.  Tbongn  the  patient  ooold  more  the  l^s 
when  in  the  recnmbent  posture,  these  movenienta  were  less 
powerfol  and  extensive.  The  tendon  reflexes  remained  in  the 
same  increased  state  as  before,  and  the  tendency  to  oontraetores 
when  any  movements  were  attempted  became  very  marked. 

On  November  12th  the  patient  had  another  severe  rigor  wii]; 
siderable  rise  of  temperature  (104*5),  and  died  on  November  . 

The  post-mortem  examination  was  made  by  Dr.  Uarrii> 
(Ptithologioal  Begistrar  to  the  Manchester  Infirmary^.  The  most 
noteworthy  chang:es  were  those  found  in  connection  with  the 
urinary  organs  and  tixe  spinal  cord,  llie  kidneys  were  not 
enlarged,  on  section  thoy  showed  several  pale  and  soft  spots.  The 
pelvis  of  the  kidney  was  found  dilated  and  filled  with  pnmlent 
fltiid,  the  ureters  were  also  found  dilated ;  the  bladder  was  found 
in  a  state  of  catarrh,  the  mucous  membrane  discoloured  and  softened, 
and  the  contents  consisted  of  purulent  fluid. 

The  brain  and  its  membranes  showed  no  evidence  of  disease; 
portions  of  the  cerebral  cortex  forming  part  of  the  motor  area  were 
placed  in  ammonium  bichromate,  and  examined  microscopically 
after  having  been  sufBciontly  hardened,  but  showed  nothing 
abnormal. 

The  several  parts  of  the  pons  and  medulla  were  oarefully 
examined,  and  showed  no  changes. 

The  membranes  of  the  cora  were  healthy,  and  the  cord  of 
normal  appearance  externally,  and  of  normal  comdstenoe. 
Numerous  transverse  sections  of  the  cord  made  at  different  levels 
showed  already  to  the  naked  eye  certain  changes.  The  transverse 
sections  showed  from  the  upper  cervical  to  the  lower  dorsal  region 
a  patch  of  degeneration,  firmer  than  the  rest  of  the  cord,  greyish 
in  appearance,  and  appearing  slightly  depressed  when  compared 
with  the  surrounding  structure.  This  patch  occupied  the  region 
of  Goll's  tract,  and  below  seemed  to  extend  a  little  beyond  that 
tract  on  each  side.  In  the  lowest  dorsal  region  the  transverse 
sections  had  a  different  appearance.  Patches  of  sclerotic  tissue 
were  found  occupying  nearly  the  whole  of  the  posterior  columns, 
and  extending  over  the  greater  part  of  the  lateral  columns,  and  a 
small  patch  was  found  in  the  anterior  columns,  corresponding  to 
the  region  of  Tiirck's  tract,  a  smaller  patch  on  the  left,  and  a 
larger  one  on  the  right  side.  Successive  sections  showed  that 
llieae  lesions  diminished  somewhat  in  extent  and  opposite  the  last 
dorsal  nerve ;  the  sections  showed  a  patch  iu  the  posterior  columns, 
extending  not  quite  to  the  grey  matter  latterly,  and  a  patch  iu  the 
lateral  oolnmns  oorresponding  to  the  pyramidal  tract.  The 
affected  parts  in  the  anterior  columns  were  here  reduced  to  small 
strips  dose  to  the  anterior  fissure.  Sections  in  the  upper  part  of 
lumbar  cord  showed  a  still  further  diminution  of  the  solerotic 
patch  in  the  postwior  columns,  and  lower  still,  towards  the  oaoda 
equina,  the  only  lesion  noticed  was  a  pale  greyish  patch  oorre- 
spondins  io  the  pvramidid  tract,  whilst  the  posterior  columns 
appeared  perfeotly  nealtliy. 
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The  localiBailou  ui  ilie  lenioiiH  iu  tho  difFerent  Roctions  was 
particularly  well  soen  in  tho  oord  after  due  harduuing  iu  ammonium 
i>i(-]iri>mate. 

1  h<>  microocopio  examination  of  the  hardened  oord  allowed  to 
Btuily  mure  closely  the  exact  extent  and  the  nature  of  tho  affection. 
For  this  purpose  the  seotions  were  stained  both  in  carmiue  and 
after  Wei  cert's  method. 

Throughout  the  whole  of  the  cervical  and  upper  dorsal  region 
the  affection  was  limited  to  Goll's  tract,  reaching  posteriorly  to 
the  pia  mater,  which  in  itself  was  not  altered,  and  reaching 
anteriorly  to  close  but  not  quite  up  to  the  posterior  commiBsuro. 
In  the  lower  dorsal  region  the  lesion  extended  latterly  to  the 
adjacent  parts  of  Burdach's  tract,  but  did  not  reach  the  posterior 
horn,  while  anteriorly  it  extended  quite  up  to  the  posterior  com- 
missure in  the  centre,  but  not  at  the  sides. 

i  iie  anterior  and  posterior  horns  appeared  perfectly  normal. 

For  the  lower  dorsal  region  the  afifection  was  of  the  nature  of  a 
diffuse  sclerosis,  and  included  Gull's  tract  and  Burdach's  tract, 
with  the  exception  of  a  small  strip  on  tho  inner  boundary  of  the 
posterior  horns  ;  the  lateral  columns  were  affected  almost  in  their 
entirety  posteriorly,  anteriorly  the  affection  stopped  short  a  little 
of  the  anterior  horns,  externally  it  reached  as  far  as  the  pia  mater, 
which  here  again  appeared  unaffected. 

In  the  anterior  columns  the  affection  seemed  limited  on  the 
right  side  to  Tiirck's  columns,  while  on  the  left  side  only  a  small 
strip,  adjacent  to  the  anterior  fissure,  showed  a  sclerotic  condition. 
The  anterior  and  post,  grey  matter  showed  some  cell  infiltration, 
the  arteries  here  showed  well-marked  endarteritis,  and  by  means 
of  Weigert's  method  changes  in  the  ganglia  cells  and  nerve  fibres 
in  Clark's  columns  were  made  evident. 

In  the  lowest  dorsal  and  upper  lumbar  region  the  affection 
corresponded  closely  as  regards  extent  to  a  postero-lateral  sclerosis. 
In  the  posterior  columns  Goll's  and  Burdach's  tracts  were  affected  ; 
but  it  was  noted  that  the  affection  did  not  extend  beyond  a  line 
drawn   vertically   from   the   innermost    part    of    the    substantia 

£)latinoea  to  the  posterior  periphery,  whilst  the  changes  in  the 
teral  columns  seemed  entirely  limited  to  the  region  of  the 
pyramidal  tract.  The  affection  in  the  anterior  column  was  only 
apparent  on  the  right  side,  in  the  form  of  a  small  stripe  close  to 
the  anterior  fissures,  the  left  anterior  column  appeared  normal. 
The  grey  matter  was  affected  similarly  as  in  uie  lower  dorsal 
region,  as  stated  above. 

For  the  lower  lumbar  region  the  affection  was  entirely  limited 
to  a  small  triangular  patch  on  the  outer  and  posterior  part  of  the 
lateral  columns,  whilst  the  posterior  columns,  the  anterior  column 
and  the  grey  matter  appeared  fairly  heHlthy,  with  the  exception 
of  slight  cellular  infiltration  and  enteritis. 

The  pia  mater,  the  posterior  and  interior  roots  appeared  healthy 
throughout  the  length  of  the  cord. 

As  regards  the  histological  chansee,  we  have  to  notice  numerous 
blood-vessels  with  thickened   walw,  the  thickness  depending  in 
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DAii  on  an  endarteritis,  which  in   sr^i:  '  '    1 

diminntion  of  the  Inmon  of  the  veeeeb, 

tion  of  the  perivasoalar  shoath.     Round  ti  I 

mniincw  of    round  and    spindle    oella,  arra 
oonoentrically  round   the  blood-veMel.     Thu  rust  •  1 

tiame  ■howed  numerous  nuclei,  traota  of  fibrous  tih~  1 

coarse,  fine  jnranular  matter,  a  sparing  number  of  DtiiUm'  oellM. 
The  nerve  fibres  showed  the  usual  changes,  hypertrophied  axis- 
qylinder  nerve  fibres,  in  which  the  white  substance  haa  taken  the 
oanniuo-Htaining  and  atrophied  nerve  fibres.  In  the  grey  matter 
the  blood-vessels  showed  liJcewise  endarteritic  changes  and  perivas- 
cular infiltration.  Besides  these  a  large  number  of  nuclei  and  fine 
granules  were  seen  in  the  neighbourhood  of  the  ganglia  cells.  The 
cells  themselves  (with  the  exception  of  those  in  Clarke's  columns) 
showed  but  little  alteration  ;  some  of  the  cells  in  the  anterior  horns 
however  had  a  hyaline  appearance,  in  others  the  nuclei  had  not 
taken  the  staining,  and  others  had  their  cell  prooesaea  broken  or 
shrunk. 

The  case  presents  several  ]K)ints  of  interest 

The  first  question  which  arises  refers  to  the  nature  of  the 
affection  of  the  conl.  Have  we  here  a  syphilitic  imflamma- 
tion,  or  is  the  sclerosis  (for  such  the  naked  eye  and  microscupic 
appearance  declare  it  to  be),  though  etiologically  connected 
with  syphilis,  yet  not  itself  of  a  syphilitic  nature  ?  Does  it 
stand  in  the  same  relation  to  the  syphilis  as  locomotor  ataxy 
coming  on  in  a  syphilitic  subject?  Though  the  question 
cannot  be  answered  positively,  yet  there  are  several  factors 
which  point  to  the  lesion  as  of  syphilitic  nature.  Thus  the 
symptoms  came  on  soon  after  the  syphilitic  affection,  whilst  in 
most  cases  of  locomotor  ataxy  syphilis  has  preceded  the 
ataxic  symptoms  by  a  much  longer  period  of  time ;  the 
symptoms  also  yiclde<l  at  first  to  an  anti-syphilitic  treatment, 
whiUt  such  a  treatment  has  no  effect  in  the  loi^est  majority  of 
cases  of  locomotor  ataxy. 

The  anatomical  structure  likewise  prt'sents  some  pecu- 
liarities speaking  in  favour  of  syphilis.  Thus  in  a  non- 
sjrphilitic  affection  we  should  expect  at  so  early  a  peritnl 
after  the  onset  (for  the  disease  lasted  scarcely  twelve  months 
in  our  patient)  to  find  an  appearance  o<MTes|)on(linj;  more  to 
myolites  than  to  sclerosis.  The  histological  examination 
showed  extensiTe  endarteritis  and  penart^ritis,  and  thou<;h 
this  can  no  longer  be  considered  as  characteristic  of  syphilis, 
yet  it  has,  as  regards  the  nervous  system,  been  found  most 
markedly  in  syphilitic  sclerosis.  Thus  Rumpf  *  gives  a  case  of 
dtfibse  syphilitic  infiltration  of  the  cord  where  the  histological 

^'Pie  SjrpltiUUadboo  KrknuikuDgM dcs  NcrfessjttoBi  '  ?  ami  •  Aidi. 

t.  Flqfcldsliis,*  vi4.  xvL  p.  410. 
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changes  were  very  aimilur  to  those  found  in  our  case;  Greiff  ^ 
describes  a  case  of  syphilis  with  paresis  of  the  lower  ex- 
tremities where  in  the  vessels  well-marked  obliterating 
endarteritis  was  found.  Ballet  and  Minor '  describe  a  case  of 
diffuse  .sclerosis  in  a  syphilitic  subject  which,  both  as  regards 
the  histological  changes  and  in  many  respects  also  as  regards 
the  localisation,  resembles  our  case,  and  draw  special  attention 
to  the  vascular  changes  which  cause  them  to  distinguish 
between  a  perivascular  sclerosis  and  a  peritubular  sclerosis 
(seen  in  the  ordinary  primary  inflammation  of  the  cord,  and 
for  which  the  term  parenchymatous  inflammation  would 
perhaps  be  better).  Savard  ^  liktiwiso  draws  attention  to  the 
vascular  changes,  and  to  the  cell  infiltration  and  poliferation 
in  syphilitic  diseases  of  the  cord.  I  could  besides  cite 
Charcot  and  Gombault,*  HomoUe,*  Leyden,"  Westphal,^  and 
Schulze.*  We  have  however  to  bear  in  mind,  that  similar 
changes  are  found  in  the  non-syphilitic  form  of  sclerosis, 
especially  in  acute  and  chronic  myelitis,  and  I  have  seen 
repeatedly  very  marked  endarteritis  in  otherwise  healthy 
cords  of  persons  who  have  died  from  granular  kidney ;  as  was 
long  ago  pointed  out  by  Gull  and  button.  In  many  of  the 
recorded  cases  of  syphilitic  sclerosis  the  inflammatory  process 
affected  the  pia  mater  also ;  this,  however,  was  not  so  in  our 
cases,  where  the  pia  mater,  as  already  stated,  was  perfectly 
intact. 

Another  feature  of  the  lesion  was  its  diffuse  character;  it 
affected  not  only  the  white  matter,  but  also,  though  to  a  much 
smaller  extent,  the  grey  matter  of  the  cord.  This  has  also 
been  found  in  some  of  the  cases  of  syphilitic  myelitis,  es- 
pecially in  the  case  of  Rumpf  cited  above ;  yet  such  a  diffuse 
infiltration  occurs  also  in  the  ordinary  non-specific  form  of 
myelitis. 

From  these  considerations  it  is  evident  that,  though  the 
syphilitic  nature  of  this  infiltration  is  highly  probable,  yet  we 
cannot  speak  on  this  point  very  positively.  The  detection  of 
the  syphilis  bacillus  might  in  these  cases  materially  assist  us 
in  our  differential  diagnosis,  but  as  yet  our  methods  of 
staining  these  bacilli  cannot  be  said  to  be  satisfactory,  and  as 
they  are  but  sparingly  found  even  in  primary  syphilitic  sores, 
it  IS  not  very  likely  that  our  efforts  to  detect  them  in  syphilitic 

»  'Arch,  f .  1  ■      1  xii.  p.  564. 

*  *  Aroh.  cl«  .  ,'  vol.  vii.  p.  44. 

*  *  Etade  8ur  .< .-.  ...,.  .lUt*  aypbilitiqufs,' '  Th<^  d©  Paris,'  1882. 

*  '  Arch,  de  Phya./  1873,  p.  14S. 
»  '  Progri*  Mty.,'  1876. 

*  •  Cbaritc  Anualen,'  1876,  p,  260. 

'  '  Arch.  f.  Psychiatrie,'  vol.  vi.  p.  245. 

*  Ibid.,  toI.  viii.  p.  222. 
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infiltrations  of  tho  cord  would  be  very  sacoeflsfal.  Un- 
fortunately the  cord  from  our  case  had  been  kepi  in  ammonium 
bichromate  for  some  time,  which  would  render  an  examination 
for  the  bacillus  still  more  difficult,  if  not  altogether  im- 
possible, for  it  is  doubtful  whether  the  method  by  means  of 
which  we  can  detect  the  tubercle  bacillus  in  tissues  hardened 
in  ammonium  bichromate  is  also  applicable  for  the  bacillus 
found  in  syphilitic  lesions. 

Our  case  presents  another  point  of  interest  The  affection 
in  the  posterior  columns,  especially  in  the  upper  lumbar 
region,  cud  not  extend  beyond  a  line  drawn  vertically  from 
the  substantia  gelatinosa  to  the  posterior  border  of  the  cord  ; 
the  case  thus  supports  VVestphal's  observations  on  the  per- 
sistence of  the  knee  tendon  reflex  in  posterior  sclerosis  in 
such  cases,  and  we  can  thus  understand  its  presence  in  our 
case,  and  its  exaggeration  owing  to  the  implication  of  the 
lateral  columns. 

If  we  sum  up  our  case  briefly,  we  have  a  patient  who  soon 
after  having  been  afiected  with  syphilis  shows  symptoms  of 
ataxic  paraplegia  with  affection  of  the  bladder,  and  as  the 
cause  ol  this  we  find  a  diffuse  sclerosis  of  the  lower  dorsal 
region  of  the  spinal  cord  affecting  for  a  short  extent  the 
anterior  lateral  and  posterior  columns,  and  limiting  itself  in 
the  lowest  dorsal  ana  upper  lumbar  region  to  the  GoU's  and 
Burdach's  tracts  in  tho  posterior  columns,  the  indirect  pyra- 
midal and  direct  cerebellar  tract  (as  far  as  they  extend)  in  the 
lateral  columns,  and  the  cells  and  fibres  in  Clarke's  columns. 

The  changes  in  the  upper  dorsal  and  cervical  region  we  are 
inclined  to  look  upon  as  secondary  ascending,  those  in  the 

Syraniidol  tract  in  the  lower  lumW  regions  as  secondary 
escending  degeneration.  The  histological  examination  of 
these  parts  showed  a  somewhat  different  appearance  when 
compared  with  that  in  the  lower  dorsal  region :  the  vascular 
and  ])eriva8cular  changes  were  much  less  marked,  the 
neuroglia  showed  a  larger  quantity  of  granules,  but  fewer 
nuclei,  and  many  of  the  axis-cylinders  in  the  affected  sone 
had  still  a  normal  appearance. 

Cases  like  the  one  given  are  by  no  means  rare,  but  they 
have  been  mostly  described  as  postero-lateral  sclerosis,  and 
haye  been  lookea  upon  as  combination  of  several  sjrstemic 
affections,  t.e.  of  Goll's  tract  with  the  adjacent  portions  of 
Burdtu^h's  tract,  the  pyramidal  tract,  and  cerebellar  tract. 

Tiiat  such  oombinea  affections  do  exist  can  no  longer  be 
doubted.    The  cases  related  by  Stmmpell,*  Westphal,'  Kahler, 

'  ■  Areh.  r.  Vtfth^*  voL  xL  p.  S7,  and  toL  xtU.  p.  S17. 
*  Ibid.,  Toi.  XT.  p.  SH. 
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and  l*i(.'k,'  and  more  recently  by  Jiubinsky,"'  and  several 
othere,  hUow  this ;  such  cases  are,  however,  by  no  means 
common.  Clinically  they  are  chieHy  characteri80<l  either  by 
8{)a8tic  parapleixia,  without  implication  of  the  bladder  and 
rectum,  and  without  many  sensory  disturbances,  like  one  of 
the  cases  recorded  by  Strumpell,  or  wo  have  symptoms 
characteristic  of  tabes  dorsalis  {t.e.  inco-ordination,  absence  of 
tendon  reflexes,  and  sensory  disturbances,  etc.),  together  with 
markeil  paralysis  and  contractures. 

A  number  of  other  coses,  however,  have  been  classed  by 
some  authors,  such  as  Grasset,'  who  has  collected  no  less  than 
thirtv-three  fatal  cases,  under  the  heading  of  Combine<l  Tabes, 
which  iuclude<l  many  cases  like  ours,  of  diffuse  sclerosis. 

We  are  inclined  to  agree  with  Ballet  and  Minor,*  who  speak 
of  these  cases  as  false  combined  systemic  sclerosis.  A  glance 
at  the  post-mortem  appearances,  as  described  by  some  of  the 
authors,  shows  at  once  that  the  lesions  found  are  by  no  means 
always  the  same.  The  posterior  columns  are  affected  in  a  very 
varying  degree,  both  as  regards  lateral  and  vertical  extension ; 
in  some  cases,  like  those  of  Zacher  *  and  Dejerine,'  and  both 
Goll's  and  Burdach's  tracts  were  affected,  at  least  in  some 
regions  of  the  spinal  cor<l,  whilst  in  others  (Strumpell,  West- 

}>hal)  the  lesion  in  the  post,  columns  was  almost  entirely 
imited  to  Goll's  tracts.  The  pyramidal  tract  also  showed  by 
no  means  the  uniform  well-detined  lesion  as  seen  f.  i.  in 
amyotrophic  lateral  sclerosis  or  secondary  descending  sclerosis ; 
the  direct  pyramidal  tract  in  the  anterior  columns  has  but 
rarely  been  found  affected,  and  the  cerebellar  tracts,  while 
distinctly  affected  in  some  cases  (Strumpell,  Kahler  and  Pick, 
Westphal),  were  found  intact  in  others.  In  some  cases  more- 
ov(»r  the  pia  mater  showed  signs  of  inflammation. 

With  such  a  variability  of  the  lesions,  it  is  not  astonishing 
that  the  symptoms  of  the  so-called  postero-lateral  sclerosis 
should  be  so  diverse. 

In  some  coses  ^  we  have  the  symptoms  of  locomotor  ataxy,  to 
which  are  added  more  or  less  pronounced  {paralysis  and  contrac- 
tures ;  in  others  (like  those  of  Strumpell  cited  alxjve)  wo  have 
almost  pure  spastic  spinal  paralysis,  with  scarcely  any  sensory 
troubles,  and  with  increaseu  tendon  reflexes ;  in  some,  bladder 
and  rectum  are  affected  early  in  the  disease,  in  others  these 

'  •  Ardi.  f,  P«ych.,'  vol.  viii.  p.  231,  etc. 

*  '  Itcvue  fie  Medeclne,'  1887. 

*  *  Arch.  <le  Ncurolog.,'  volg.  xi.  and  xii. 
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'  Kuhlor  nii'l  Pick. '  An-li  f  P.^v.-h.'  v.,1  viii  p.  2.'>2;  W..-,tphiiI,  'Ar.li  f. 
Psych.,'  vol.  viii  p.  470. 

VOL.  X.  2  a 


450  CLINICAL  CASES. 

organs  may  remain  unafTccted,  or  become  only  slightly  affected 
towards  the  end. 

We  can  thu8  no  longer  speak  of  one  form  of  combinc<l 
postero-lateral  sclerosis,  but  must  admit,  both  from  the  diniml 
and  patholugical  standpoint,  several  forms;  those  resembling 
tabes  dorsalis  and  those  resembling  Friedreich's  disease,*  and 
those  resembling  primary  lateral  sclerosis.' 

ThtTo  remain  however  still  a  large  number  of  other  CMet» 
which,  like  the  one  given  above,  are  due  to  a  diffuse  sclerom. 
That  the  symptoms  in  these  cases  should  vary  in  the  indi- 
vidual coses  is  easily  underst<x>d,  and  be  dependent  on  the 
situation  and  extent  of  the  sclerosis  in  the  posterior  and 
lateral  columns  respectively.  These  cases  then,  clinically 
considered,  are  difKcult  to  distinguish  from  cases  of  pnre 
ctmibined  systcniic  wlerosis  except  oy  their  history  and  course, 
such  as  the  gnidually  developing  {mresis  with  contmctures 
and  the  presence  of  bladder  an*!  rectum  troubles.  In  many 
cases  the  upper  extremities  remain  free,  and  show  neithor 
ataxic  nor  paretic  symptoms. 

Pathologically  the  onief  distinction  lies  in  the  vascular  and 
perivascular  changes,  and  the  marked  increase  of  the  fibrous 
element  in  the  neuroglia,  whilst  the  nerve-fibres  show  still  a 
fair  number  of  normal  or  simply  atrophied  axis-cylinders.  The 
process  in  some  cases  can  be  traced  from  the  pia  mater,  which 
IS  found  thickened  and  altered  by  inflammatory  deposits. 

■  Kahler  and  Pfask;  Soholie. 
*  StrQiuiKU. 


nVDVTIDS  OF  THE  SPINAL  CANAT. 

BY   ROBERT  MAQUIBE,  M.D. 
PkjftieiaH  to  Out-PatieniSy  and  Joint  Ltctwrer  on  PaOuHogy,  8U  Man/'$  Eotpitai. 

The  spinal  canal  is  one  of  the  rarest  of  localities  for  the 
development  of  hydatids.  Therefore,  while  reporting  a  case 
of  this  kiu<l  which  occurred  at  St.  Clary's  Hospital,  I  have  col- 
lected for  comparison  the  whole  of  the  cases  on  record,  twenty 
in  number,  together  with  two  instances  in  which  cysticerci 
were  present  in  the  spinal  cord,  in  order  that  the  symptoms 
and  jvathological  signs  may  be  comjmred,  and  in  this  way  the 
natural  history  of  the  disease  made  evident.  The  new  case  I 
have  to  rejwrt  was  under  the  care  of  my  colleague,  Dr.  Lees, 
who  has  kindly  placed  it  at  my  disposal,  and  the  records  of 
the  ease  were  furnished  by  P.  A.  Lloyd,  F.R.C.S.,  the  house- 
physician  in  charge  of  tne  case,  who  carefully  observed  it 
throughout. 

F.  L.,  aged  16,  was  admitted  into  St.  Mary's  Hospital,  on  the  5th 
of  Jnly,  1886,  comphiining  of  weakness  in  his  legs,  and  inability  to 
walk.  For  the  last  nine  inontlis  the  patient  had  worked  in  a 
bakehouse,  and  six  weeks  previous  to  admission  had  frequently 
bathc<l  when  perspiring  freely,  sometimes  remaining  in  the 
water  for  an  hour  and  a  half.  lie  attributed  his  illness  to  a  chill 
obtained  in  this  way. 

Four  years  ago  the  patient  had  scarlet  fever,  and  three  years 
^o  he  attended  as  an  out-patient  for  paresis  of  the  left  forearm. 
He  then  had  sharp  pains  in  the  urm,  chiefly  at  night,  but 
these  passed  oif  when  at  his  work.  The  loss  of  power  in  the 
forearm  disappeared  under  the  influence  of  galvanism.  Nothing 
of  importance  was  elicited  as  to  the  family  history. 

The  present  illness  began  about  two  months  before  admission 
with  a  sharp  jiain  across  the  up])or  [>art  of  the  b<ack  extending 
from  shoulder  to  shoulder.  The  pain  increased,  and  on  the  24th  of 
June,  ho  flrut  noticed  weakness  in  the  legs ;  about  a  week  before 
admission  he  was  treatcil  by  a  medical  man  for  rheumatism. 

On  admiKhion,  the  patient  had  pain  in  the  region  of  the  np})er 
dorsal  vertebra; ;  he  ctiuld  walk  alone  without  dragging  either 
foot,  but  his  gait  was  unstt'ady  and  awkward.  The  feet  were 
thrown  forward  and  brought  down  suddenly,  the  heels  striking 
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!  1  first.     TlujTO  wan  no  tottering  when  ho  stood  with  his 

I  '  lior  niul  hiH  oyoA  ehnt.     Thoro  was  no  mnacular  atn>|>hy. 

'1  in-  uloctricjil  reactions  of  the  umis  wero  normal ;  in  the  legs 
there  WHH  cxciiwivo  irritability  to  the  fanulic  currvnt.  The  Irmbs 
were  not  generally  rigid,  but  marked  tension  and  rigidity  of  the 
ham-string  muscles  was  observed  when  the  patient  sat  up.  The 
knee-jerks  were  excessive,  and  ankle-clonus  could  be  obtuned  on 
the  right,  but  not  on  the  left  side.  Plantar  reflex  was  marked, 
alxloniinnl  and  cremasteric  reflex  could  not  be  obtained,  and  the 
(•nigiuitric  reflex  was  slight  on  the  left  side,  absent  on  the  right. 
1  here  was  perfect  control  of  the  sphincters,  but  a  history  was 
obtained  of  incontinence  of  urine  during  the  previous  week.  The 
pupils  were  e<iual,  and  nothing  abnormal  was  seen  in  the  fundus 
of  either  eye.  Sensation  was  normal,  there  was  no  tenderness  over 
the  spine  and  no  external  eviilenco  of  caries  of  the  vertel-ne. 
There  were  no  cerebral  Bvmptoms. 

The  thoracic  and   abilominal   organs  appeared   health\.      I 
urine   was   very  feebly  acid,  almo^t  neutral,   sp,   gr.    102«,  and 
do|)OHito<l   triple   phosphates,  but  no  cobU  or   renal   epitbolinm. 
The  tcni|)orature  was  normal. 

Three  days  later  (July  8th)  the  patient  oould  not  walk  without 
assistance,  and  the  gait  was  of  a  shuffling  character.  He  now  fell, 
on  attempting  to  stand,  with  his  eyes  shut  and  feet  together. 
Flexion  and  extension  of  the  logs  and  thighs  oould  be  performed 
fairly  well  when  the  miiont  lay  in  bed ;  he  could  turn  on  his  face 
or  got  out  of  l)ed  witnont  help,  but  all  the  movements  were  done 
slowly  and  with  effort.  The  arms  wero  not  affected.  The  pupils 
at  times  appeared  unequal,  the  left  being  ctmtracted  and  the 
right  of  ordinary  size,  but  both  responded  well  to  light  and  to 
aooommodation. 

On  the  1 4th  of  July,  the  patient  had  less  power  in  bis  legs,  and  for 
the  first  time  since  admission  passed  urine  and  fiecos  involuntarily. 
The  pupils  wero  now  normal  in  mzo  and  reaction.  The  i>atieut 
could  not  stand  alone.  Ankle-clonns  was  on  this  day  marked  on 
tho  left  side,  and  could  jnst  bo  obtained  on  the  right.  The  kneo- 
jorks  wero  H>mewhat  more  )x>werful  than  on  admission. 

On  tlio  20th  of  July  the  patient  could  not  movo  his  legs  without 
Msistanco,  but  on  tickling  tho  feet  imitiul  flexion  of  tho  knee  was 
obtained.     Ankle-clonus  was  marked  on  tho  left  side  and  was  %liw> 

Srosont  on  the  right.  Tho  sensation  of  tho  legs  appeared  to  bo 
ofectivo,  but  the  patient's  statoments  were  inoonnstcnt.  The 
Kin  in  tho  l^ock  had  oeaaed,  and  oomplaint  was  made  of  numbnc«B 
low  the  kneee.  About  this  time  seveie  pain  was  experienood  in 
both  elbows,  although  no  swelling,  redness,  or  tendemew  oould  be 
there  di«ooverod.  The  urine  was  now  alkaline  and  was  pa»od 
inToIuntarily.  Tho  bowels  were  constipated.  The  power  in 
both  arms  beoame  leas,  tho  right  hand  gauging  2&  Mid  the  left 
20  degreos  of  the  dynamometer. 

On  tho  30th  of  .July,  tho  punils  wero  very  contracted,  and  only 
slight  dilatation  was  pruduootl  by  shading  thorn  from  tho  light. 
Tliero  WW  gn*At  tonsion  of  tho  muKclcs  of  tliv  neck  and  rctmotion 
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of  the  hea«l.     Sovuru  jiaiii   iu  the  head  wfks  cxjiupluinml  ut'.     Thu 
paiii  iu  thu  clbuw8  disappeared,  but  the  arms  becamu  ulmiMt  totally 

Iiaralytied.  The  |H»tiont  could  uot  now  move  tho  1l>^  ut  »I1,  uud 
jail  lio  tx>utrol  over  micturitiou  or  dufocatiou.  Thoro  was  uo 
ijvd-Horo.  On  the  20tlt,  tho  temperature,  which  htul  roinained 
iiuriuHl  throughout  the  illuess,  rose  to  102*0°  F.,  but  fell  next  day 
to  normal,  and  in  the  further  progreea  of  the  ease  never  rotio 
alK»ve  lOo'  F. 

On  the  .Jrd  of  Aupist,  the  patient  had  two  severe  attacks  of 
dyHpncea,  the  lun^  uhowed  signn  of  congestion  and  wdeuia,  and 
ulight  epiiitaxi8  occurred  during  tho  night.  Death  took  place  on 
the  .*>th  of  AuguHt  from  asphyxia,  tho  patient  remaining  oouiiciomi 
to  the  last. 

Tho  treatment  during  tho  jwitient's  stay  in  hospital  consisted 
of  countor-irritation  by  flying  blisters  applied  to  tho  spine, 
and  the  internal  administration  of  bromide  of  potassium  and 
ergot. 

Tho  autopsy  was  made  twelve  hours  after  death.  The 
membranes  of  tho  brain  were  congested  and  the  cerobml  fluid 
was  excessive  in  amount.  The  bruin  itself  was  normal.  On 
removing  the  vertebral  arches  to  oxjkjso  the  spinal  cord,  u 
large  number  of  cysts  were  found  lying  between  the  duro-mator 
and  the  lost  cervical  and  upj)er  six  dorsal  vertebne.  The  cysts 
varied  in  size  from  that  of  a  pin's  head  to  that  of  a  small 
chestnut.  Some  were  shrivelled  and  contained  an  opalescent 
fluid.  The  fluid  from  most  of  the  cysts  was  clearer,  ana  showed 
under  the  microscope  booklets  and  echinococci.  Some  of  the 
cysts  were  imbedded  in  the  bone  of  the  vertebral  arches,  others 
pressed  upon  the  spinal  cord.  The  latter  was  so  extremely  soft 
and  congested  in  the  region  of  the  cysts  and  immediately  above 
and  below  this  jwrt,  that  no  further  examination  could  be  made. 
No  cysts  were  found  iu  any  other  ptirt  of  the  spinal  canal  or 
in  any  other  organ  of  the  body.  The  lungs  were  CBdematons, 
and  pleuritic  iidhesions  were  found  on  the  right  side.  The 
liver  and  kidneys  were  congested,  but  otherwise  noruiaL 

The  cases  similar  to  this  which  1  have  been  able  to  find  on 
record  are  the  following : 

1.  Chaussieiu^ — A  woman,  aged  22  years,  suffered  from  paralysis 
and  lo68  of  sensation  in  the  lower  limbs.  She  was  pregnant,  and 
spontaneous  accouchement  occurred  without  pain.  Four  days 
aiterwards,  fever  and  suppression  of  lochia  set  in,  and  death 
ensued  u|X)n  the  tenth  day,  five  or  six  months  after  the  Orst  spinal 
symptoms.  A  large  hydatiJ  cyst  was  found  in  the  thorax,  and 
the  third  and  fourth  dois<il  vertebne  were  ero«letl  in  many  places. 
Within  tho  vertebral  oanal  wore  found  about  a  dozen  acephalocysts 

•  •  Jour,  do  Med.  de  Corrisart,*  xv\.  xiv.  p.  231.     1807. 
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compressing  the  spinal  oord,  in  the  region  of  the  first  four  dorsal 
▼ort«bno. 

2.  EsQUiROL.* — A  woman,  aged  53,  began  to  suffer  from  convul- 
sions. The  attacks  became  more  froqu-  nt,  und  the  patient  diud 
in  status  epiloptiona,  after  five  days  of  cunia,  at  tlio  age  of  50. 
Acephalocnrsts  were  found  in  the  arachnoid  cavity,  extending  frum 
the  medulla  to  the  end  of  the  lumbar  region.  The  coM  was 
softened  in  the  lower  part.  A  cyst  containing  brown  fluid  was 
found  in  the  pituitary  body. 

3.  Kkvi'Ki.i.ct.' — A  woman,  aged  22  years,  suffered  from  pain  in 
tho  Bhoulilors  and  right  arm,  with  weakness  of  the  anu.  In  three 
ycarH'  timo  there  was  no  jMiin,  but  only  weakness.  Still  later,  }>ain 
in  tho  spine  wat)  exiMirtouooii.  Then  appeared  anie^theeia  of  the 
legs,  and  parnly»i8  of  tho  right  log.  A  tumour  was  now  found 
in  tho  lumbar  region,  and  pressure  upon  the  tumour  increased  the 
pain  in  the  arm.  Tho  tumour  was  opened,  and  a  large  number  of 
hyilatids  removed  from  it,  and  from  the  vertebral  canal,  with 
which  the  interior  of  tho  tiimour  communicated.  Tho  patient 
improved  for  a  timo,  but  abundant  suppuration  set  in  and  com- 
plete paraplegia  appeared.  Death,  however,  did  not  occur  until 
more  than  a  year  after  the  opening  of  tho  tumour. 

4.  MoROAQXi'  describee  a  case  in  which  hydatids  perforated 
from  the  outside  into  the  spinal  canal.  A  woman,  aged  26,  was 
confined  during  tho  last  six  months  of  1814.  Ten  months  later 
she  began  in  complain  of  pain  in  tho  lumbar  region,  lancinating 
in  character,  but  not  sufBciently  iutenso  to  grt-atly  incommode 
her.  As  tho  disease  progresseil,  formication,  cramps  and  numbness 
in  the  lower  extremities  wore  Ci>mpl  lined  of,  and  soon  sensation 
and  motion  l>ocamo  affected.  Tho  patient  finally  became  com- 
pletely paraplegic,  urine  and  faiccs  oeing  passed  involuntarily. 
The  (Mitient  died  nine  months  after  the  first  onset  of  symptoms. 
At  tho  autopsy  there  was  found  beneath  tho  {leritonenm,  near  tho 
left  kidney,  an  elastic  tumour,  round,  and  about  the  sise  of  a  fist, 
which  had  eroded  the  bodies  of  tho  fir>t  and  saocmd  lumbar 
vertebree.  It  contained  a  large  number  of  hydatid  cysts.  Tho 
intervertebral  foramina  were  greatly  enlarsed,  and  through  them 
the  aoephalooysts  gained  access  to  the  spinal  canal.  The  dura- 
mator  of  the  cord  was  sorronnded  by  hydatid  cysts  of  all  sizes,  and 
the  lumbar  nerves  were  oompreaaed. 

6.  MiuKR.* — A  woman,  29  years  of  age,  complained  of  pains, 
•paama,  paralyns  and  loss  of  motion  in  Uie  1^^  for  three  veara. 
After  death  a  small  pyat  waa  found  in  the  soil  parts  of  the  aaamX 

•  •DttUetind«  U  Fsoalt^et  dela  SooMtfda  M^dedns  doPari«,t  v.p.4M. 
CNmlvU.    1817.  '^ 

••IHotflM8eisBeMlUiiaaks,*atlMoeli«.txxxiU.pi5M.    1819. 
'•D»8«iaNnslQMsisllIariioraB,*ral.v.  p.l6a    im. 
•Juani.|«Ldsai«L'    iMdUloi,  I8M,  ^  81 
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n/  1  with  ooophalooysta.    On  tracing  this  it  was  found  tliat 

it  i(il  tho  lauiinaB  of  the  fifth  and  sixth  dorsal  vcrtobnu, 

Hud  in  the  vertcbnil  canal,  between  the  dnra-mator  and  tho  bone, 
ntninTuiis  ( ysttj  wen>  8c«on.  The  vertebral  canal  was  onlargotl  at 
tlii  >m  erosion  of  the  bones,  and  tho  spinal  oord  oomprossod 

aiul  I. 

G.  AImn  j  an>Ki  i  n«ii  i.>  tho  case  of  an  idiotic  and  epileptic  woman. 
At  the  aut^)p8y  there  was  found  a  largo  number  of  hydatids  on  the 
surface,  and  in  the  thickness  of  the  brain  and  oerebolluiu,  and  "a 
soore  in  the  thickness  of  the  spinal  oord." 

7.  Mazbt.'— A  man  presented  himself  at  the  HApital  St. 
Autoine  at  Paris,  with  an  absoees  situated  over  tho  ]x>stcrior 
8tt{M:rior  spine  uf  the  ileum.  The  altscess  was  punctured  and  a 
quantity  of  excessively  fetid  pus  liberated.  The  patient  died, 
and  the  end  of  the  vertebral  canal  was  found  filloil  with  acephalo- 
cysts.  The  sacrum  Avas  carious,  and  its  canal  communiciitod  with 
the  abeoess  by  an  opening  situated  in  the  posterior  median  line. 
There  was  no  paralysis  during  life. 

8.  DuMOULiN.^ — A  man,  aged  25  years,  eighteen  months  boftire 
his  death,  suffered  from  pain  in  the  back  after  a  blow.  The 
jmin  increased  in  severity.  The  logs  became  weak,  tho  move- 
ments difficult,  and  the  jH)wer  t»f  sensation  diminished  in  tho  lower 
limbs.  TIjo  bladder  and  rectum  were  paralysed.  One  mouth 
before  death,  complete  [mmplegia  set  in.  At  the  autopsy  a  cyst 
was  found  between  the  muscles  of  the  back  and  the  vertebne,  and 
the  vertebral  lamina)  wore  much  thinned.  Twelve  liydatid  cysts 
were  found  free  in  the  vert  bral  canal,  lying  between  tho  dura- 
mater  and  the  second  and  fifth  dorsal  vertebne. 

9.  Dubois.* — A  girl,  aged  20,  suffered  from  pain  in  the  lumbar 
region  for  one  year  before  death.  There  was  also  weakness  of  tho 
limbs.  Pinching  the  logs  caused  pain  in  the  soles.  Signs  of 
caries  of  the  second  dorsal  vertebra  were  seen,  but  there  was  no 
tumour  and  no  abecesa.  Bed-sores  formed,  the  urine  and  fajoes  were 
discharged  involuntarily,  and  death  occurretl.  Hydatid  cysts 
were  found  in  the  eleventh  and  twelfth  dorsal  vertebra},  which 
had  penetrated  the  vertebral  canal  and  compressed  and  softened 
the  cord.     No  other  hydatids  were  found. 

10.  Cruveilhieu*  records  the  case  of  a  woman,  aged  38,  who 
was  seized  with  complete  paralysis  of  the  lower  extremities, 
lliere  were  sharp  continuous  pains  in  the  lower  extremities,  and 
there  was  a  burning  feeling  in  the  same  parts.      The  slightest 

«  '  Bulletin  de  la  Soc.  Auatum.'  1827,  p.  188.        •  Ibid.  1837,  p.  2i6. 
»  Ibid.  1847,  p.  321.  ♦  Ibid.  1848,  p.  05. 

'  Ibid.  1850,  p.  63;  and  '  Auat.  Tathol.'  XZXT.,  pi.  vi. 
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passive  muvemont  of  the  lower  limbs  caoBod  wkin.  J  iiith 

Oftoaed  pHin  which  rau  from    the   point  ioacnod  i).  iIh^ 

length  of  the  limb.  Thoro  wjis  no  pUntar  reflex.  At  the  lcv<  1  ..f 
the  twelfth  dontal,  or  linit  Inmbar  vertebra,  there  was  diacovtix.l 
u  uoft  point  easily  dopresKotl,  becoming  prominent  on  onoghing, 
which  was  believed  to  bu  an  uncurod  spina-bifidu.  At  the  aato|iH.\ , 
in  the  situation  of  thiu  soft  B])ot  was  found  a  pouch  filled  with 
aoephalooysts.  The  spines  and  laminae  of  the  vertobne  wore 
eroded  and  the  cord  pressed  ni>oii,  although  the  dura-mater  was 
unohangod.  The  spinal  cord  beueutli  the  cytit  was  mu<:h  softened, 
and  changed  into  a  purulent  sac,  so  that  at  the  point  of  compression 
■caroely  a  trace  of  spinal  cord  remained. 

Cruveilhier  states  that' he  has  seen  several  cases  of  the  kind,  but 
gives  no  farther  details. 

1 1.  OouPiL.' — A  man,  ag»l  40,  had  sufTerod  for  some  time  from 
weakness  of  the  legs.  On  the  loth  of  May  ho  had  walked  from 
Montmartre  to  the  Ilopitul  IJeaujon,  but  on  the  17th  could  not 
walk  at  all.  Sensation  di8ap|)carod  from  the  legs.  A  bed-sore 
formed  on  the  sacrum,  and  the  i>atient  die<l  twentv-one  days  after 
entering  the  hospital.  At  the  autojwy,  an  acophalocyst  was  found 
in  the  luml)ar  region  of  the  spinal  canal  at  the  posterior  part  of  tlie 
cord  outside  the  dura-mater.  'J'he  spinal  ojjnl  was  sttftened  at  the 
)K>int  in  contact  with  the  cyst,  and  the  bones  were  not  aflfeoted. 

12.  OoLE.' — A  case  occurred  at  St.  George's  Hospital,  in  which  a 
cyst  containing  a  vast  numlwr  of  small  ones  was  found  within 
the  substance  of  the  spinous  process  of  the  st;venth  cenit*al  vertebra, 
projecting  uinm  the  spinal  cord  and  pro<lucing  symptoms  not 
unlike  those  of  oanoer.  No  details  are  given  of  the  clinical 
history. 

13.  FoERSTER^  mentions  a  ease  in  which  ochinooooci  had  pro- 
duced caries  of  the  vertobne,  abeoess  between  the  ninsolea  oi  the 
back,  perforation  of  the  dura-mater,  and  puruloit*  Infliunitmiiim  nf 
spinal  oord  and  its  membrane. 

14.  Bartelb.* — Man,  aged  25,  cmiplaiuod  of  pain  in  the  left 
arm,  four  months  before  admission  into  hospital.  Afterwards,  \wn 
in  right  arm  and  neck  came  on,  with  gradually  developing  symptoms 
of  oompreasion  paraplegia,  which  proved  fatal  some  three  months 
aftor  aamisaion.  At  the  autoiwy,  the  dura-mater  spinalis  was  very 
congested.  On  section,  cleur  fluid  flowtxl  away.  There  wore  no 
changes  in  tho  vertebraa.  Immediately  below  the  cervical  enlarge- 
ment of  the  cord  wiis  a  cyst,  lying  lK)tween  the  dura-mater  and  tho 
cunl,  compre>tiiug  the  latter  front  behind  forwanls,  ani  towards  the 
right  side.    The  length  of  the  dopronsiun  in  the  conl  was  <'i-'>  cm., 

*  •Ilullctiii  lit'  la  Sic   Atiuium.'  1852,  |>.  211. 

*  •  I'nth'tl.  Tiuiui.*  3ti.  !».  tfJ. 

*  *  lUiHlk.  «i.  PntlfU.  Annt'  vol.  ii.  jx  680. 

«  •  IKuUiPho  Archiv  t.  KluiUb«  Me-IWa.'  vol.  v.  1869,  p.  108. 
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while  the  cyst  itsulf,  after  being  oiHjnod,  measured  5  cm.  in  length. 
At  a  (listMueo  7^  oin.  below  the  tiret  waa  another  similar  cyst,  also 
on  the  left  side  of  the  conl,  and  within  the  dura-mater,  measuring 
3-8  cm.  in  length.  Above  the  first  cyst,  the  spinal  cord  was 
normal ;  where  compressed  by  the  cj'st,  it  was  pale  and  soft. 
Between  the  two  cysts  again  the  cord  was  fairly  normal,  but, 
below  the  »ec<md  c^'st  it  was  much  softened,  and  the  pia-mater 
congested.     No  other  cysts  were  found  in  the  body. 

15.  Rosenthal.* — A  patient,  aged  15  years,  began  to  suffer, 
without  any  ap|>areut  cause,  from  ))ain  and  weakness,  in  both 
lower  extremities.  In  three  months  ho  could  not  leave  his  bod. 
There  was  ol)8erved  cramp  of  the  flexors,  followed  by  that  of  the 
extensortt,  wilh  twitches  and  formic>itious,  and  afterwards  total 
(laralysis.  Total  anaasthesia  was  fuund  in  the  lower  extremities 
as  high  as  the  nipples,  and  backwards  to  a  line  through  the 
acapuTie.  Later  on,  incontinence  of  urine  and  faxxw  appeare<l, 
with  lied-sore ;  and  death  occurred  fi  om  pyaemia.  At  the  autojMiy, 
the  brain  was  pale,  the  right  pleural  cavity  contained  turbid  fluid, 
and  the  right  lung  was  compressed.  Between  the  pleura  and  the 
bodies  of  the  third  to  the  fifth  dorsal  vertebrae,  there  was  a  sac  the 
size  of  a  goose  egg ;  this  ha<l  eroded  the  bodies  of  the  vertebrae,  and 
entered  the  spinal  canal  on  the  right  side.  It  lay  outside  the  dura- 
mater,  and  compresseil  the  coi-d  between  the  third  and  fourth  dorsal 
nerves,  until  only  a  thin  layer  of  nerve-substance  was  left. 

16.  Mdrchison  '  describes  a  specimen  existing  in  the  Middlesex 
Hospital  Museum,  in  which  two  hydatid  cysts,  one  on  each  side, 
separated  the  pleura  from  the  ribs  and  the  sides  of  the  bodies  of 
the  vertobne.  The  hydntids  were  opened  in  sawing  through  the 
laminee  of  the  vertebne,  and  the  spinal  cord  at  this  spot  was 
considerably  smaller  than  elsewhere.  The  patient  was  a  woman, 
aged  40,  who  had  been  admitted  into  tlje  h(.>spital  with  paraplegia, 
and  retention  of  urine.  She  died  with  a  largo  slough  on  the 
sacrum,  and  the  bladder  was  found  to  be  inflamed.  There  was  a 
large  hydatid  cyst  in  the  liver. 

17.  LiooviLLE  AND  SxiiAUSs.^ — A  man,  aged  42,  had  paralytic 
symptoms  in  the  lower  limbs  for  six  months  before  death.  A 
hydatid  cyst  was  fuund  in  the  back  commnniatting  with  debris 
under  the  scapula,  and  running  down  under  the  muscles  of  the 
back.  The  cyst  entered  the  spinal  canal  between  the  ninth  and 
tenth  ribs,  disorganising  the  laminaa  of  the  vertebi-aj.  In  the 
spinal  canal,  hydatid  cysts  were  found,  ranging  in  size  from  that  of 
a  pea  to  that  of  a  nut,  lying  outside  the  dura-muter,  and  com- 
pressing the  cord.  Tlie  dum-mater  was  atlherent  at  several  ^xjints 
to  the  hollowed  vertebral  bodies.     Sudden  paraplegia  was  the  first 

>  •  Handb.  d.  Nenrcnkrankli.,'  pp.  192-193. 

*  *  Diaeaaefl  of  tbe  Livat,'  2Dd  ed.  p.  129. 
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•ymptom.    Beyond  the  po'nt  where  the  oord  wm  albolad  by  the 
o\  et,  deeocnding  and  aaconding  changee  wore  aeen. 

18.  Llewelum.' — A  patient  nnder  the  care  of  Dr.  Annnnd,  of 

AuHtralia,  had  a  hydatid  cyst,  which  oocupicd  the  v  •  t 

tho  vcrtobral  canal.     The  ovHt  waa  tapixAl  during  1 
containing  eohinocuccuH  hiokleta  waa  removed. 

11».  Woon,  H.  wS.'— A  womnn,  agod  54,  waa  seized  on  the  11 
Fobniary  with  durting  {wiiua  in  the  liiub«,  and  on  ihe  fullowii, 
had  incontim  nee  of  urine.     On  Fehniary  20th   these  Byn\\ 
had  disappo  ired,  hut  on  March  28th  »he  waa  re-admitted  to  ho.- 1 
snfli  ring  from  incontinence  of  urine,  a  fueling  of  numbneea  of  tiio 
left  arm  and  leg— tho  movoniont  of  the  leg  being  impaired,  bnt 
Heiisation  jiorfecr.    On  the  6th  of  April  the  right  arm  and  1 
jwwerlfss,  und  th»«  j^atient  died  connitose  on  the  7th  uf  A; 
poflt-monem  examination,  there  was  found  «)piK«ite  the  laat  lambar 
and  upper  sacrul  vortebraj  a  hydatid  cyst  within  the  dura-mater  of 
the  cord,  filling  tho  spinal  canal,  and  extending  through  the  SL-eond 
left  anterior  sacral  foramen,  so  as  to  form  a  small  bilocnlar  cyst 
on  the  powtorior  wull  of  tho  iHjlvis,  covering  the  ]>oint8  of  exit  of 
the  second  and  tliird   sacral   nerves.      The   cyst   also   extcii'l'tl 
through  the  first  and  second  xacral  foramina,  wfiioh  were  part;  nly 
thrown  into  one.     The  whole  cyst  and  its  prolongations  wen?  full 
of  small  daughter  cysts.     At  the  upper  end  the  cyst  waa  open,  and 
some  daughter  cysts  were  lying  free.     There  was  an   iinmejoae 
quantity  of  fluid  efTusotl  beneath  the  membniues  of  the  oord  and 
brain.     The  11  vn    dso  oonlaineil  a  hydatid  cyst. 

20.  MoxoN.-* — A  woman,  aged  58, bad  suffiretl  for  eleven  months 
from  |>uin  in  tho  side,  and  had  l>een  |HirapIegic  for  six  weeks.  A 
multi-locular  hydatid  was  found  budding  externally ;  it  formed  a 
large  elastic  swelling  on  the  left  side  of  the  spine,  and  maiie  its 
way  into  tho  canal  tiiruugh  the  second  and  third  lumbar  vertebnu. 
It  compressed  the  cord,  but  did  not  j>euetrate  tho  dura-mater. 

Dixosf  rooonls  a  hydatid  cvbt  of  the  neck,  which  had  en<detl 
the  bodies  of  the  fifth,  sixth  and  seventh,  oervii-al,  and  of  thi^ 
■eound  dorsid  venebra;.  It  was  o{)enod,  and  the  patieut  died  of 
hasmorrhage,  but  it  is  not  cloar  from  the  record  whether  the  qyai 
entered  tho  spinal  canal  or  not. 

In  tho  following  two  cases  cysticerci  were  fonnd  in  thu 
spinal  cord. 

21.  WnrrPHAL*  describes  a  case  in  which  tho  symptoms  were 
mainly   those  of  epUopey.    Cysticerci  were  found  in  tho  brain. 


■  Qooted  by  Cohbold,  'Oa  PurMites,'  p.  HO, 
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At  the  lower  part  of  the  Hpintil  canal,  in  tbo  rogiun  of  the  cauda 
equina,  was  found  a  largo  number  of  small  oy^tM  containing  fluid 
and  no  Hj>eciul  solid  elemunt«.  Some  of  tho  cysts  were  attached 
to  ono  another.  Tho  spinal  oortl  was  soau'wluit  syfteuod  to  tho 
naked  eye,  but  otherwise  unchanged. 

22.  "Walton  *  describes  a  oaao  which  occurred  in  Leipsic,  under 
W  ("-iior.  A  butcher's  widow,  aged  50,  was  admitted  U)  liospiUil 
\.  ii  1  complete  ana;8tho->ia  and  almost  complete  paralysis  of  tho 
lej^s.  There  was  also  observed  a  loose  condition  of  the  knee  und 
ankle  joiiit-s.  Thero  was  no  reflex  action  in  the  legs,  and  the 
urine  and  fieces  were  passed  involuntarily.  The  spine  was 
nurmul.  There  was  muttering  delirium  and  fever,  the  tempera- 
tmo  Hinging  between  37°  C.  and  41^  C.  At  the  autopsy,  the  brain 
hhowoil  opacity  of  the  arachnoid  and  several  cysticercus  cysts  on 
tho  surface  and  in  the  anterior  part  of  the  right  corpus  striatum. 
In  the  cord  was  found  sclerosis  of  the  posterior  columns,  as  in 
tabes.  The  grey  matter  of  tho  posterior  horns  was  affected, 
but  the  anterior  horns  wore  normal.  The  left  side  of  tho  curd 
at  tho  level  of  the  third  and  fourth  spinal  nerves  was  larger  than 
tho  right,  and  here  a  cyst  was  found  in  the  grey  matter  of  the 
left  side.  The  cyst  was  C  mm.  x  o  mm.  in  size,  and  had  causo<i 
atrophy  of  tho  ganglion  cells  in  its  neighbourhood.  It  was 
surrounded  by  firm  connectivo  tissue.  Inside  tho  cyst  was  found 
a  cysticercus  head  with  booklets. 

Ilokitansky  gives  no  case,  but  states  that  cysticerci  some- 
times ttpiHjar  in  tlie  spinal  cord. 

The  new  case  I  have  reported  requires  but  little  comment. 
The  paresis  of  the  left  arm  which  occurred  some  time  before  the 
symptoms  of  the  last  illness  set  in,  was  probably  unconnected 
in  any  way  with  the  hydatid  tumour.  The  actual  symptoms 
of  the  disease  were  clearly  thos^'  of  pressure  upon  the  spiual 
cord  l)elow  the  origin  of  the  arm  nerves,  causing  the  paralysis 
and  irritative  phenomuna  of  the  lower  limbs.  Consequent 
upon  the  pressure,  myelitis  resulted  which  produced  the  arm 
symptoms  and  probably  caused  the  death.  The  retraction  of 
the  head  and  tension  of  the  muscles  of  the  neck  may  be 
noted,  although  I  consider  them  to  be  merely  accidental 
symptoms.  Nevertheless,  Ollivier,'  in  commenting  upon 
Chaussier's  case  mentioned  above,  lays  special  stress  upon  tho 
rigidity  of  the  neck;  he  remarks  that  it  is  due  to  a  per- 
manent irritation  by  the  parasites. 

In  only  four  cases,  namely,  No.  2  (Esauirol),  No.  6 
(Montansev),  No.  14  (Bartels),  and  No.  19  (VVood),  had  the 
hydatids  developed  inside  the  dura-mater,  whereas,  in  both 

»  ♦  Bost.  Metl.  A  Surg.  Joum.'  1881,  p.  511. 
*  '  Traitc  de  la  Mucllc  Epiaicre,'  vol.  ii.  p.  527. 
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the  caaes  of  eysticercus  rei»ortefl,  the  parasite  was  fouml  in  the 
suUtaiice  of  the  spinal  cord  or  its  prolongation.  In  some  of 
the  other  cases,  in  which  the  cysts  were  found  between  the 
(lura-mator  and  the  bones,  it  is  clear  that  the  growth  had 
commenced  within  the  vertebral  canal,  or  at  least  in  tlio 
bones  which  bound  the  canal.  The  reconls  of  two  of  these 
eases,  namely.  No.  11  (Gounil)  and  No.  18  (Llewellyn),  show 
tiuit  the  bones  were  not  aflected  by  the  growth,  ])roving  that 
it  is  possible  for  the  parasite  to  develope  in  the  soft  tissues  of 
the  canal.  In  the  otlier  aises,  however,  definite  affection  of 
the  bones  is  described.  They  may  have  been  eroded  by  the 
growth  of  the  cyst,  but  bearing  in  mind  the  frequency 
with  which  hydatids  are  found  in  the  bones  of  other  {larts, 
it  would  apjH-ar  probable  that  here  also  their  primary  seat 
was  the  vertebral  column.  In  the  original  case  described 
in  this  jMiper,  the  cysts  were  actually  imbe<lded  in  the 
spinous  processes.  In  seven  of  the  cases  described  it  will  be 
seen  that  the  vertebral  canal  was  only  secondarily  invade<l ; 
while  in  three:  No.  1  (Chaussier),  No.  3  (Heydellet),  and 
No.  5  (I^Ielier),  the  record  leaves  the  exact  origin  of  the  cyst 
in  doubt.  It  will  be  noted  in  several  of  the  cases  quoted,  antl 
also  in  the  new  case  described,  that  numerous  cysts  were 
found.  It  is  most  likely  that  these  were  really  daughter  eysta, 
the  wall  of  the  mother  cyst  having  disap{»eared  under  the 
pressure.  Such  is  the  comment  uuule  by  Foerster,*  with 
reference  to  his  own  case. 

Tlie  symptoms  of  the  afTection  are  those  of  compression 
paraplegia,  and,  unfortunately,  in  the  absence  of  souu?  ex- 
ternal sign  of  hydatid  tumour,  there  api)ears  no  means  of 
diagnosing  the  cause  of  such  compression.  This  is  the  more 
to  be  regretted,  as  a  consideration  of  the  cases  given  show's 
that,  in  by  far  the  majority  of  ctises,  the  cyst  is  situated  at  the 
|KWterior  surface  of  the  cord,  and  therefore  would  lend  itself 
reiulily  to  operative  interferenite.  In  one  case.  No.  18 
(Llewellvn),  tlie  {>osition  of  the  cyst  is  not  fully  de8cribe«l, 
and  in  four  crises,  as  already  mentioned,  the  cyst  was  in  thi* 
substance  of  the  cord ;  but  of  the  remaining  sixteen  cases,  there 
are  only  four,  Noe.  1,  4,  15  and  IG,  in  which  the  cord  was 
affected  from  the  anterior  [Ntrt  of  the  canal.  Finally,  it  will 
be  obeerve<l  that  in  Hey  del  lot's  vaso  an  oi>eration  wtus  {>t>r- 
formed,  and  vwix  at  this  oarly  date  (liSlU),  the  vertebnd  ctuial 
was  opened  and  cleared  of  its  hydatid  tumours.  The  o{H'ra- 
tion  was  so  far  siic(x>8sful  that  tlie  |mtient  lived  for  twelve 
months  and  then  died  of  siiitpuration.  Modern  surgery  would 
probably  avoid  such  a  termination. 

'   /.«.  rit. 


.>UML  1  LUTHEU  OBSERVATIONS  ON  FRIEDKEitU'S 

DISEASE. 

BY  J.    A.   ORMEROD,   M.D.   (OXON.),   P.R.O.P. 

It  had  been  ray  intention  in  this  paper  to  continne  the  digest 
of  cases  of  Friedreich's  disease  which  I  published  in  a  former 
number  of  'Bkain.'*  But  seeing  that  I)r.  Judnon  Bury  has 
recently,  in  his  valnable  article,'  dealt  exhaustively  with  the 
literature  of  the  subject,  I  shall  confine  myself  to  recording  some 
further  oases  which  I  have  observed,  and  adding  references  to 
some  papers  which  have  appeared  since  Dr.  Bnr^^'s  publication. 

My  fii-Kt  set  of  oases  are  from  a  family  rcKident  near  Hertford, 
comj)ri8ing — Case  L  Ayonng  man  in  whom  the  principal  symptom 
hits  been  jtrogressive  ataxia  of  the  lower  limbs.  Case  II.  An  elder 
sister,  exhibiting  the  typical  symptoms  of  advanced  Friedreich's 
disease,  plus  sundry  attacks  of  vomiting  and  of  a  syncopal  (?) 
character.  Case  III.  Their  mother,  bedridden  with  a  spastic 
condition  of  the  lower  limbs. 

Case  L— John  Brand,  Bet  21  (at  date  of  first  observation), 
single,  a  carpenter  by  trade,  became  an  out-patient  under  Dr. 
Bastian  at  Queen-square  on  Oct.  2d,  1884.  Dr.  liastian  noted  the 
ataxia,  the  absence  of  pains,  and  the  comparative  youth  of  the 
patient,  and  seeing  the  interest  which  I  took  in  the  case,  very 
kindly  transferred  him  to  my  charge. 

He  complains  solely  of  weakness  in  the  legs.  He  is  a  slight, 
somewhat  pale  and  sallow  man;  gait  unsteady,  especially  when 
he  turns  round;  he  is  unsteady  when  he  stands  with  his  feet 
together  and  eyes  shut.  Hands  said  to  be  unaffected,  but  on 
closing  the  eyes,  he  cannot  very  readily  touch  the  tip  of  the  nose 
with  his  finger.  Speech  slightly  hesitating  and  occasionally 
indistinct.  Ocular  movements  normal ;  no  nystagmus ;  pupils 
moderate  size,  act  to  light  and  accommodation.  Optic  discs 
normaL  Legs  fairly  nourished,  strength  of  muscles  fair.  Patellar 
tendon  reaction  absent  on  both  sides.  Cutaneous  sensibility  of 
soles  and  feet  normal  in  all  modes ;  no  numbness  or  paresthesia. 
Special  senses  apparently  normaL 

History  of  tUnets. — Was  well  till  three  years  ago.  Then  had 
some  sort  of  feverish  attack,  which  he  describes  variously  as 
"  bilious  fever,"  or  "  rheumatic  fever."  He  was  confined  to*  bed 
for  seven  or  nine  weeks :  was  in  a  great  heat  and  had  pains  all 
over  him,  but  the  joints  were  not  red  or  swollen.  On  recoveir  ho 
noticed  the  unsteady  gait.  He  further  seems  to  have  hatl  "a 
peculiar  sensation  "  "  which  he  cannot  describe  "  from  the  legs  up 

•  No.  25.  *  •  Bbaik,'  Na  K. 
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to  the  waiMt.  The  imHtcadinesn  has  gradually  increased,  eapocially 
dnring  tho  liiKt  twvlvo  nionthii.  A  year  after  the  illness  men- 
tioned alwvo,  ho  had  scarlet  fever,  but  this  made  no  differenoe  to 
his  walking.  Beoently  he  has  had  attacks  of  nanae*  with 
retching,  bat  he  does  not  actually  vomit,  and  the  nausea  psMOS  off 
in  three  minutes  or  so. 

Ever  since  the  first  illness  ho  has  been  subject  to  pain  in  the 
limbs,  which  he  thinks  is  rheumatic;  it  oomra  on  only  when  he 
moves,  and  does  not  appear  to  have  the  characters  of  lightning 
pain. 

Never  diplopia ;  never  difncnlty  in  micturition  (except  occasional 
pain  from  '*  gravel "),  nor  of  defecation.  No  history  of  syphilis. 
Ordered  Syr.  Ferri  lod.  jj ;  Pot.  lod.  gr.  v.,  ter  die. 

January  24,  1885. — Visiting  him  at  his  home.  I  was  enabled  to 
verify  tho  observations  mado  when  I  first  saw  him.  There  is  now, 
however,  no  noticeable  abnormality  of  speech,  and  he  says  himself 
this  has  improved.  His  hands  he  says  are  qtiite  well,  and  he  can 
do  his  carpentering  work. 

Farado-oontraotilitv  of  muscles  in  lower  limbs  tested  and  fonnd 
normaL  Plantar  reflexes  present.  No  deformity  of  feet.  Tlio 
teeth  are  peculiar — tho  upper  incisors  being  small,  somewhat 
set  ajmrt,  the  edges  worn  and  somewhat  honey-combed.  The 
dofonnity  is  very  slight,  and  suggests  the  so-called  mercurial  or 
rickety  teeth,  not  those  of  congenital  syphilis. 

On  July  3,  1885,  he  became  an  in-paticut  at  Queen-square  under 
Dr.  Kamskill,  and  remained  till  tho  end  of  August.  Ih*.  Ramskill 
kindly  permits  me  to  utiliso  the  in-pationt  notes  taken  by  our 
then  resilient  officer,  Dr.  Jnmes  Oliver. 

Tho  uiisteadincBS,  which  on  admission  as  in-patient  was  worse 
than  when  I  saw  him  in  January,  continued  to  increase.  Slight 
unsteadiness  of  tho  hood,  and  slight  tremor  of  the  legs  was 
noticed.  Nvstagmns,  lateral  in  direction,  was  observed,  though 
only  from  timo  to  timo,  and  only  when  ho  looked  to  the  extreme 
right  or  left.  ITo  complained  sometimes  of  tho  legs  feeling  stiflf, 
and  of  pains  in  tho  legs  which  seemed  to  draw  them  up, 
**  cramping  pains."  Thore  was  slight  hesitation  and  thickness  of 
speech.  He  had  some  attacks  of  pain  in  the  abdomen  passing 
into  his  legs,  and  lasting  a  day  or  two ;  accompanieil  with  nausea 
but  no  vomiting.  A  purgative  given  for  one  of  these  attacks 
upset  him  very  much.  Onoe  he  complained  of  a  girdle-sensation. 
While  in  tho  hospital  he  was  treated  first  with  oonium  juice,  and 
aflerwanis  with  quinine  and  iron. 

July  30,  1K8U  (at  his  homo).— His  general  health,  which  had 
rather  fallen  off  while  in  London,  has  now  improved.  But  the 
ataxia  of  tho  lower  limbs  has  increased ;  he  can  now  hardly  get 
about  tho  room  unless  he  holds  tho  furniture.  He  feels  as  if  ho 
had  a  sponge  under  his  feet,  or  as  if  the  floor  were  loose.  Kom- 
berg's  symptom  is  now  well  marked :  thus  when  stripping  for  thr 
examination  of  his  chest,  ho  has  to  sit  down  for  fear  of  fal' 
while  ho  is  pulling  his  nhirt  o%'er  his  head,  lloyond  tho  ata\  i.  I 
oan  find  notning  wrong  with  his  h>wcr  limlwi.      The  upper  linilw 
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seem  normal  in  ©very  way;  ho  can  n^w  touch  the  tip  of  his  nose 
with  tho  eyes  shut.  The  speech,  however,  is  rather  indistinct,  and 
the  nystagmus  more  decid^. 

I  naye  not  seen  him  since,  but  a  sister-in-law  reports  that  his 
1^^  get  no  l)ctter,  though  in  other  respects  he  is  well.  He  has 
now  been  taking  nitrate  of  silver  for  a  long  period. 

II. — Linda  Brand,  sister  of  above  patient,  single,  age  28 

,/  'K  1885. — Seen  at  the  family  cottage  ;  she  was  in  hvd 

on   i  of  the  severe  cold.     The  history  is  partly  from  her  own 

statements,  partly  from  tlioso  of  hor  mother,  who  was  then  alivo. 

According  to  hor  mother,  she  had  weakness  of  the  legs  from  tho 
1^  of  5  yeais.  It  was  noticed  as  she  came  home  from  school,  tliat 
her  legs  became  crossed,  and  that  she  staggered  about.  Elevon 
yeirs  ago  (age  then  17)  she  had  scarlet  fever,  and  this,  to  use  her 
own  expression,  took  her  quite  off  her  legs.  She  has  been  worse 
ever  since.  But  she  states  that  sho  can  still  stand  and  even  walk 
a  few  stops  with  support.  Ever  hince  tho  fever  too  sho  has  been 
nnable  to  guide  her  liandH,  and  her  speech  has  seemed  to  her  mother 
to  ho  odil.  With  respect  to  this,  she  says  herself  that  she  hns 
certain  "  attacks  of  vomiting  which  make  her  sjioech  worse."  In 
these  attacks,  she  vomits  phlegm  for  two  or  three  days :  anything 
that  she  takes  would  como  up  directly,  and  she  therefore  abstmns 
from  food.  At  these  times  also  she  aches  all  over,  especially  in 
the  loft  arm  down  to  the  fingers.  The  attacks  may  come  on,  now, 
as  often  as  once  a  fortnight,  but  less  frequently  in  tho  summer 
than  in  the  winter.  They  have  been  as  frequent  as  this  during 
the  last  three  or  fmr  years,  but  she  had  them  before  that.  During 
the  last  three  or  four  years  also  she  has  had  pains  "  like  something 
biting  her  legs."  During  tho  last  two  or  three  years  occasional 
incontinence  of  urine. 

No  numbness  nor  anaesthesia ;  never  diplopia ;  sight  said  to  be 
good,  except  for  reading  long  together  (error  of  refraction  ?).  No 
deafness,  at  least  to  ordinary  conversation. 

Pretent  condition, — She  is  of  a  pale  sallow  complexion,  dark  hair 
and  eyes  ;  mouth  wide  and  slightly  gaping,  teeth  prominent ;  tho 
lower  part  of  tho  face  has  a  vacant  expressionless  lcx)k.  (Iler 
facial  aspect  strongly  reminded  mo  of  another  young  woman  with 
the  same  disease  who  was  then  under  my  observation.)  Speech 
somewhat  indistinct,  words  brought  out  with  effort  and  pausing, 
syllables  slurred  sumotiraes.  Tongue  protruded  straight,  without 
tremor  ;  slight  tremor  of  facial  muscles  as  she  shows  teeth.  Well- 
marked  nystagmus,  chiefly  as  she  fixes  or  follows ;  motions  of  eyes 
with  this  exception  normal.  Pupils  moderate  size,  act  normally  to 
light  and  accommodation. 

Upper  limbs  very  thin,  movements  of  hands  and  fingers  (e.g.  in 
trying  to  unbutton  her  dress)  markedly  ataxic ;  with  eyes  nhut, 
cannot  touch  tip  of  n(«c  with  forefinger.  No  tond-jn-reaction  on 
tapping  radiiis. 

Lower  limbs  thin ;  some  mu^scular  twitching  in  region  of  vasti 
intomi  just  alwvo  knees,  but  chiefly,  sho  says,  "  when  she  thinks 
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about  it."  T)io  loft  log  sho  can  scarcely  raiao  from  the  bad ;  but 
•he  can  rai>>o  the  right,  and  tolls  mo  sho  can  oven  bear  weight  on 
it  whon  amiHtod  to  stand.  No  rigidity  of  logs.  No  deformity  of 
foot.  Tendon  reactions  ahsent  at  kneoe :  plantar  reflexes  not 
obtained^  Sensibility  of  feet  (so  far  as  I  could  ascertain)  normal : 
muscular  sense  aT)i>aront1y  normal — she  knows  how  her  limbs  are 
placed  in  bed.  Reaction  of  muscles  to  a  moderately  strong  faradio 
current  normal,  but  the  current  is  felt  very  little  in  the  left 
log,  albeit  she  fools  the  warmth  and  the  touch  of  the  electrodea. 
Spinal  column  (which  could  only  be  roughly  examined)  appeal* 
stmi^ht. 

Altoiit  eighteen  months  later,  having  heard  that  she  was  wone, 
and  had  become  snbject  to  alarming  attacks  of  choking,  I  visited 
her  u;;ain. 

Julif  24,  1886. — Sho  is  now  sitting  in  a  chair,  and  is  not  in  bed, 
but  mxya  sho  has  grown  so  far  wun-o  that  she  cannot  walk,  and  can 
only  stand  a  ver^'  little.  The  cxprutoiunless  look  about  the  lower 
face  is  very  marked ;  nystagmus  unchanged ;  pupils  as  beroro 
normal ;  speech  I  think  more  defective,  slow  and  rather  drawling, 
words  indistinct  and  yet  somewhat  sejiarated ;  no  definite  tremor 
of  tongue  or  lips.  Further  she  says  she  has  become  subject  to  loss 
of  voice :  her  voice  she  says  "  goes  off."  This  is  apparent  as  she 
speaks  now,  for  somotimee  as  she  begins  a  sentence,  her  voice  gets 
squeaky,  and  sulwides  into  a  whi8|)cr  before  the  end.  There  is 
now  niarkeil  {tarulysis  of  the  lower  limbs ;  thus  she  can  hardly 
move  her  feet  off  the  stool  (paralysirt  of  flexors  of  hi{)e  and  extensors 
of  knees) ;  neither  can  she  dorsi-flox  the  feet  or  toes  at  alL  I 
cannot  however  find  any  trace  of  deformity  or  contracture;  she 
RtatcH  that  the  toes  "  draw  under,"  but  this  i^  probably  thn  eflfeot 
of  the  extensor  ])araly8is.  There  is  now  I  think  actual  wasting  of 
the  vasti,  in  addition  to  the  leanness  of  the  whole  lower  limbe. 
Sensation  still  quite  normal.  The  hands  are  more  ataxic  than 
lioforo;  she  cannot  cut  up  her  food,  but  om  manage  to  feed 
herself  with  a  fork.  Complains  of  no  ]ittins.  lias  no  trouble  with 
the  sphincters.  So  far  as  1  can  make  out  the  spine  is  still  straight, 
but  tho  right  scapula  and  the  posterior  part  of  the  right  riba 
project  in  a  manner  that  suggests  a  spinal  curvature. 

Ck)roing  to  tho  "  choking  attacks,"  about  which  I  had  been  told, 
sho  says  that  sometimes,  and  especially  when  sho  lies  down  in  bod, 
she  feels  wi  if  sho  could  not  breathe,  and  has  to  bo  hold  up.  While 
talking  to  mo  something  of  the  kind  came  on  ;  sho  leant  liack 
in  the  chair  with  her  head  extended,  then  over  one  arm  of  tho 
chair  with  her  head  drooping  to  that  side,  appeared  to  hold  her 
breath,  looked  distressed  and  as  if  about  to  weep.  Ket  pulse  waa 
easily  felt  at  the  beginning,  but  grow  feeble  towards  the  end  of 
the  attack.  She  came  round  in  two  or  three  minntea.  No  aotoal 
dyspnooa,  no  ejranosis,  no  loss  of  oonsciousueea,  nor  anv  kind  of 
convubton.  Except  for  the  condition  of  tho  ptilHo  and  of  the  heart 
(see  below),  it  might  liavo  been  a  sort  of  )>;  '  ittack.    Theao 

attacks  she  has  had  for  six  mmiths,  and  \\>  .<  she  was  npaet 

by  lur  mother's  death  (in  March  of  this  year).    .The  vomiting 
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•ttaoks  which  ahe  deacribeil  to  me  on  the  occasion  of  my  last  vixit 
still  persist ;  the  last  visit  was  al>oat  throe  weeks  ago. 

An  attempt  to  examine  her  lar^mx  was  altogether  nnsucoessfal, 
as  she  whs  much  too  irritable  nnd  nervons. 

On  examination  of  her  fioart,  I  found  well-marked  evidence  of 
disease,  vir..  apex  boat  just  beyond  nipple-line,  in  fifth  inter8{>acc : 
action  rapid  :  a  syHtoho  murmur,  mostly  musical,  heard  all  over 
the  praecordia,  loudest  at  the  left  fourth  interspace  near  sternum, 
and  loiid  alone  all  loft  edge  of  Btenium,  moderate  at  the  apex  beat 
and  over  aortic  area,  not  audible  behind.  Probably  this  murmur 
was  of  very  long  standing,  for  ten  years  ago  a  medical  man  who 
examined  her  heart  toKl  her  she  "  must  have  had  rheumatic  fever." 
She  never  had  it  to  her  knowledge.  Other  possible  sources  of 
cardiac  mischief  suggest  themselves,  either  the  scarlet  fever,  or 
what  would  fit  in  with  the  nature  of  her  nervous  disease — con- 
genital malformation. 

The  father  of  these  patients,  William  Brand,  was  at  the  time  that 
I  saw  him  (January,  1885)  a  healthy  old  man,  who,  with  the 
exception  of  chronic  rheumatism,  had  never  had  any  illness  in  his 
life.  His  patellar  tendon-reactions  were  normal.  There  appeared 
no  reason  to  suspect  him  of  alcoholism.  About  his  ancestry  I  have 
no  information.  He  died  rather  suddenly  on  June  8th,  1887,  while 
sitting  at  table.  He  had  previously,  nevertheless,  been  suffering 
from  dropsy. 

More  interest  attaches  to  the  case  of  the  mother  and  to  her 
family.  I  saw  her  but  once  ;  o\%nng  to  her  helpless  state  and  the 
bitter  coldness  of  the  weather,  it  was  impossible  to  make  a 
thorough  physical  examination  ;  but  I  was  able  to  ascertain  some 
facts  of  importance. 

Case  III. — Mis.  Brand,  age  64  (January,  1885).  She  gives  a 
clear  account  of  herself  and  her  family.  She  was  never  ill  till  after 
her  third  confinement  (age  then  29  or  30),  when  she  had  a  white 
leg.  The  present  affection  began  to  develop  from  twenty  to  thirty 
years  ago  (and  therefore  in  no  immediate  relation  to  the  white  leg) ; 
she  speaks  of  it  before  it  laid  her  up  as  "  a  weakness."  Twenty-five 
years  ago  she  became  subject  to  a  feeling  of  loss  of  power  in  the 
right  side ;  this  feeling  began  in  the  great  toe  and  passed  np  that 
side.  It  was  momentary,  but  made  her  drop  what  she  was  holding  ; 
she  has  had  it  on  and  off  ever  since.  For  a  period  of  eighteen 
years  she  attended  at  the  Hertford  Infirmary ;  she  experienced 
difficulty  in  walking ;  she  felt  tired  and  used  to  fall  about.  She 
was  also  subject  to  "  illnesses  "  which  would  take  her  quite  off  her 
feet.  In  these  **  illnesses  **  retching  would  come  on  suddenly,  and 
last  for  some  hours;  she  had  abdominal  pain  at  the  same  time. 
For  some  years,  in  addition  to  the  weakness  she  felt  a  numbness 
right  up  to  the  navel ;  it  felt  as  if  she  were  walking  on  stumi*. 
Sometimes  she  did  not  know  when  she  passed  a  motion.  This 
numbness  has  now  quite  disappeared.  During  nil  this  period  she 
had  no  notable  pain. 

Six  years  ago,  an  accident  happened  to  her  which  seems  to  have 
formed  a  critical  point  in  her  disease.     She  stumbled  and  fell  upon 
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her  hack,  and  haa  boon  mnoh  worse  ever  aince.  She  baa  Iteon 
nnablo  to  etand,  and  oau  only  lie  in  bed  or  sit  on  a  ohair :  abo  baa 
alao  beoomo  wbat  abe  oalla  '*  ountractod  " ;  Die  rilw  of  tho  loft  side 
are,  abe  aaya,  diaplaced,  and  obe  ia  subject  to  a  dragging  ])a«n  in 
tbo  back  and  side.  After  tbe  fall  abe  used  to  bavo  oonvulsions  of 
pain  in  tbo  rigbt  side,  wbicb  seemed  to  **drawr  tbe  side."  From 
time  to  time  she  has  difficulty  in  holding  hor  urine;  defecation 
normal,  though  tbe  bowels  are  rather  confined. 

Preaeni  condiium. — She  is  a  heal  thy -looking  woman  in  tbo  face, 
though  tbin ;  at  proeent  is  in  bed.  Speech  quite  natural.  Sight 
and  bearing  saia  to  be  natnraL  Ko  nystagmus:  the  state  of 
the  pupils  unfortunately  is  not  notod,  but  if  I  remember  right 
they  acted  naturally.  Upper  limbs.  Kigbt  grasp  very  feeble,  left 
natural.  No  ataxia  of  movement ;  touc^boa  nose  with  finger-tip, 
ovon  with  eyo8  Hbut,  fairly  readily.  Tendon-reactions  present  at 
both  wriiits.  Kight  sbouldor-joint  stiff,  cannot  raise  it  above  her 
bead.  She  says  this  camo  on  after  tho  fall ;  whether  it  were  duo 
to  adhesions,  I  did  nut  determine.  No  rigi<lity  of  elbow,  wrist,  or 
fingers.  Trunk.  A  markod  projection  of  tho  ribs  in  the  left  infra- 
mammary  region  very  suggestive  of  spinal  curvature.  Yet,  so  far 
as  I  can  make  out  through  her  wraps,  tbe  vertebral  column  ia 
straight.  She  says  herself  tho  back  is  not  crooked,  but  the  ribs 
abe  was  told  were  displaced  by  tho  fall.  She  can  sit  up  in  bed 
when  raised,  but  cannot  got  up  into  that  position  by  heraelil 
Lower  Umb$  rigid,  partially  flexed  at  hips  and  knees,  and  the  knees 
pressed  together.  She  cannot  move  them  from  this  position  her- 
self, and  they  offer  resistance  to  passive  movement.  Tendon 
reactions  present  at  both  knees,  and  well-marked  ankle-olonna 
present  on  both  sides.  Tho  muscles  both  above  and  below  the 
Knees  are  small ;  I  could  obtain  no  faradio  reaction,  but  had  not  a 
battenr  powerful  enough  to  test  this  point  thoroughly.  Sensation 
roughly  tested  appeared  normal  in  the  feet.  She  has  a  dragging 
feebng  in  them  which  distresses  her  much,  especially  in  oold 
weather. 

This  patient  died  in  March,  1886  ;  I  suppose  from  some  form  of 
lung  disease.  She  bad  had  a  bad  oold  and  cough;  and  wliile 
convalescing  from  this  sat  out  of  doors  in  her  chair.  It  waa 
thought  that  she  got  a  chill  in  this  way,  for  she  had  to  go  to  bed 
again,  and  died  in  five  days'  time. 

I  may  say  at  once  that  I  record  tbe  above  oase  as  being  the 
mother  of  two  typical  oases  of  Friedreich's  disease,  herself  snfmruig 
from  some  form  of  spinal  disorder.  I  do  not  say  that  her  ajmpXoaut 
were  those  of  Friedreich's  disease.  There  waa  no  ataxia,  no 
nystagmus,  no  speech-affection  (although  the  disease  was  of  long 
standing) ;  and  on  the  other  hand,  there  was  a  spastic  condition  of 
the  lower  limbs,  with  preservation  of  tendon  reactions,  and  with 
ankle-clonua.  It  ought  to  be  mentioned,  however,  that  the  woman 
thoroughly  id<mtifiea  her  own  disease  with  that  of  hor  children  : 
there  are  indeed  some  points  in  her  history — e.g.  tho  "  illuesses  " 
or  vomiting  attacks — which  correspond  vrith  tbo  history  of  her 
daughter's  case,  and  it  ia  by  no  means  impossible  that  the  fall  <m 
the  back  to  which  she  attached  so  mucn  importance  ipay  have 
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sot  up  a  myelitis  ctUculated  materially  to  modify  her  original 
«yinptom«. 

Hut  thlM  much  at  any  rate  may  be  fairly  argued,  that  the 
tendoucy  to  spinal  disease  in  the  Brand  family  came  through  this 

Eatient.  For  she  was  William  Brand's  second  wife ;  and  whereas 
y  his  firyt  wife  he  has  throe  living  children  all  healthy,  by  this 
Iu8  second  wife  he  has  three  living  children,  of  whom  two  are 
paralysed.  And  again  thure  is  no  record  of  nervous  disease  on  bis 
aide  of  the  family ;  but  in  hor  family  was  a  marked  tendency  to 
paralysis.     She  gave  me  the  following  account  of  it. 

Her  father,  William  Savill,  who  died  at  the  age  of  70,  had  during 
the  last  twenty  years  of  his  lifo  a  "  weakness  "  which  she  thinks 
resembled  her  own.  Ho  drugged  one  of  bin  legs.  His  hands  were 
TinatTtcted.     Ho  used  to  complain  much  of  "  rheumatism." 

Ilur  mother  had  three  "  j>aralytic  fits,"  in  the  last  of  which  she 
died.  These,  so  far  as  I  coiild  make  out,  were  apoplectic :  she 
distingninhes  thoni,  at  any  rate,  fiom  her  father's  illness,  "  which 
did  not  oome  on  in  this  way  at  all." 

She  has  two  sisters  of  whom  she  has  lost  sight,  but  she  never 
heard  that  they  were  in  any  way  paralysed. 

She  bad  several  (five  ?)  brothers.  One  of  these  died  at  middle 
age  in  a  tit.  Another,  who  died  at  67,  was  for  two  years  before 
his  death  *'  paralysed  on  the  brain."  He  could  not  tilk  well,  and 
bis  memory  used  to  come  and  go.  But  ho  was  never  jmralysed  in 
his  limbs,  like  herself. 

I  append  a  table  of  all  the  members  of  this  family  concerning 
whom  I  have  been  able  to  obtain  information  : — 

Datr,  1885. 

Wm.  8Avn.L  m  Mbs.  Savu-l. 

(pontlysed  in  legs).       I  (apoplectic). 


Male  Malo  |       2  femalea.  3  (.')  oUicr 

(died  iu  fit).        (aphadic  ?).      I  malca. 


Linda  (jtaralytie,  Caae  III.). 
WnxiAJt  Brand,  married  (first)  Jase  Sell,  and  by  her  bad 

WUIiam.  Ann  Louisa  (Brinlow)  Canline  (Black), 

(health J,  nurmal  tendm-reactionB). 

I  i  ^1 

4  children,  aot.  21 — 7  3  children,  4  premature 

(liring  and  healthy),    who  died  young.  births. 

Wn.UAX  BaAXD,  married  (Meoondly)  I..inda  Sathx  (Cbae  111.)^ 
and  by  her  had 


Alice  (Smiiii),  ict.  32.         Linda  John  7  children, 

twice  married ;  {ataad''^  (lUaxie^  who  died  ^-oung ; 

her  eldest  chihl  has  Cam  II.).  Ca$e  I.).  one  of  "*  hrtin  fever ' 

left  hemipltgia.  another  had  fits. 

2  H  2 
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The  first  two  cases  illustrate  one  special  peculiarity  of  this 
disease,  viz.  its  tendency  to  attack  several  members  of  one  genera- 
tion. The  third  case  shows  that  their  proclivity  to  spinal  diKeaiie 
was  inherited  from  the  mother,  having  been  in  all  prol)al>ility 
inherited  by  her  from  her  father.  It  need  not  perhaps  surjirise 
us  to  find  symptoms  of  lateral  sclerosis  in  the  mother,  as  o^tposed 
to  the  symptoms  of  posterior  solerosis  in  the  children,  if  we 
remember,  tnat  such  knowledge  as  we  possess  of  the  morbid 
anatomy  of  the  disease  goes  to  show,  that  both  lateral  and 
posterior  columns  are  affected  in  course  of  time,  albeit  the  pos- 
terior are  affected  primarily  and  most  completely.  Other  instances 
too  are  on  reoord  of  spinal  disease  attacking  several  members  of  a 
family,  yet  under  various  forms.^ 

Nevertheless  it  is  an  interesting  question,  whether  this  particular 
form  of  ataxy  cannot,  in  addition  to  appearing  as  a  **  family " 
disease,  i.e.  among  brothers  and  sisters  and  cousins,  be  shown  also 
to  be  directly  and  strictly  inherited.  Now  in  a  certain  number 
of  instances  there  has  been  reason  to  think  that  ancestors  of  the 

fatients  were  ataxic;,^  but  generally  this  has  been  a  matter  of 
istorj',  not  of  the  author's  own  observation,  ko  that  the  exact 
nature  of  the  ancestral  disease  remained  doubtful.  A'izioli,'  how- 
ever, has  settled  the  question  in  the  affirmative.  A  man  b^at 
eight  ataxic  children.  One  of  these  cases  Vizioli  studied,  and 
diagnosed  as  Friedreich's  disease.  This  same  patient  of  his  begat 
two  children,  both  of  whom  were  under  Yizioli's  observation,  and 
were  the  subjects  of  Friedreich's  disease.  Here  therefore  is 
evidence  of  direct  transmission. 

Taking  ♦'  heredity,"  however,  in  the  broad  sense  of  family 
proclivity,  there  can  be  no  doubt  that  it  is  a  distinguishing  feature 
of  this  disease — the  feature  indeed  which  chiefly  led  Friedreich 
to  differentiate  it  from  ordinary  tabes.  Nevertheless,  as  caiies  have 
been  multiplied,  it  has  become  evident  that  the  other  characteristics 
of  the  disease  are  sufficiently  definite  to  allow  of  a  diagnosis  even 
in  sporadic  oases;  and  further  that,  as  might  bo  expected,  mioh 
sporadic  cases  do  exist.*  It  is  important  that  this  shoold  be 
known,  for  it  is  in  such  cases  (especially  in  their  MtfUer  stages, 
when  perhaps  difficulty  of  speech  or  nystagmus  has  not  yet 
appeared),  that  mistakes  in  dia^nt  sis  are  most  likely  to  be  made. 

I  have  myself  seen  three  instances  of  sporadic  Frii^dreidi's 
disease ;  the  first  under  the  care  of  Dr.  Gee  in  St  liartholomew's 
Hospital,  tho  sea.)nd  under  Dr.  irughlingK-Juckson  in  the  London 
Hospital,  the  third  an  out-patient  of  Dr.  Howard  Tooth's  at  the 
Metropolitan  Free  Hospital.  This  latter  patient  I  have  twice 
seen,  onco  with  Dr.  Tooth  two  yoMra  ago,  ana  again  in  the  present 
year.     1 '<    'I' -  ih  kin'lly  jcnuits  mr  t<>  luMish  notes  of  the  case. 

*  "Pnmary  Himittic  famlvui  and  lVu<ti>-liv|  ortn>|ihic  PiuiUjraia  in  DiAraen 
Msmbon  of  •  Pandly.**    PliUip,  *  Bbaw,'  No.  ivi. 

*  See  esses  by  <■*""   l?-"' •"•   1« f.   .. ..  ^mith.  Jodeoo  Biu7,atMl 

the  snilior. 

•VisloUf'LaM 

*  8es  nkmaatx  <  -3 ;  Mid  ateo 
'  Aioblv.  4e  Near  . 
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Case  IV.— Bridget  SnlHvan,  age  19  (June  10th,  1885).  A 
healthj-looking  girl,  thongh  rather  small  in  stature.  Her  chief 
complaint  is  unsteadiness  on  her  legs.  She  oertHinly  walks  very 
nnsteailily,  looking  at  her  feet  as  she  goes.  She  cannot  stand 
well  with  her  feet  together,  and  still  less  with  her  eyes  shut. 
Even  as  she  sits,  there  is  a  slight  unsteadiness  of  her  head.  The 
hands  are  aflfeoted,  but  much  less  than  the  legs :  she  cannot 
do  needlework  as  she  used  to  do. 

Ltmer  Imbt. — Absence  of  patellar  tendon-reactions.  Muscles 
well  nourished :  the  quadriceps  cruris  contracts  well,  either  when 
struck  or  under  the  faradio  current.  Sensation  appears  normal  in 
every  way.  The  left  foot  turns  in  a  little,  and  there  is  here  some 
tendency  to  club-foot.     Otherwise  no  evidence  of  contracture. 

In  the  tpinal  eolumn,  however,  there  is  a  lateral  curvature, 
convexity  to  the  left,  in  the  dorsi-lumbar  region ;  here  also  is 
some  prominence  of  the  spines  (kyphosis  ?).  Her  mother  too  has 
noticed  that  she  does  not  hold  herself  up  when  sitting.  As 
regards  the  rest  of  the  trunk,  she  has  occasional  pain,  of  a  shooting 
character,  in  the  left  lumbar  and  iliac  regions,  but  this  does  not 
appear  to  be  a  prominent  symptom. 

in  the  upper  limbs.  Dr.  Tooth  had  noticed  a  certain  amount  of 
ataxia.  Thus  she  could  not,  with  her  eyes  shut,  bring  the  tips 
of  her  forefingers  together  with  certainty,  nor  touch  the  tip  of  her 
nose  quickly. 

Eyes. — Movements  normal,  no  nystagmus ;  pupils  act  normally ; 
fundus  of  both  eyes  natural.  Sight  is  said  to  be  impaired,  bnt 
apparently  she  is  hypermetropic.  There  is,  I  think,  a  slight  peculi- 
arity of  tpeechj  viz.  extra  distinctness  of  syllables  and  monotony 
of  pitch ;  but  at  any  rate  it  is  too  slight  to  have  attracted  the 
mother's  attention.  Mentally  she  was,  when  at  school,  intelligent 
and  quick ;  but  lately  she  has  become  irritable,  and  sometimes 
mde  to  her  mother. 

Menstruation  has  only  recently  commenced. 

She  has  never  had  any  fits,  nor  vomiting,  nor  headache,  nor 
indeed  any  complaint  but  the  present. 

Hitiory  of  illnett. — It  began  some  two  or  three  years  ago.  In 
May,  1883,  she  was  in  St.  Bartholomew's  Hospital,  under  the  care 
of  Dr.  Gee.     The  following  is  an  abstract  of  her  BjTnptoms. 

"  111  for  a  year,  with  commencing  tremors  in  the  hands;  drops 
things  when  spoken  to  crossly.     Is  getting  worse. 

"  Pains  in  back.  When  a  child,  had  abscess  in  the  neck. 
Lateral  curvature  in  dorsal  region. 

"  Cardiac  dulness  above  third  rib.  Apex-beat  in  fourth  interspace 
within  nipple  line.  Thrill  (?)  with  apex-beat.  Occasional  harsh 
murmur  ^^-ith  first  sound  over  second  left  rib. 

"  No  albuminuria." 

A  later  note  (May  2)  says:  "Tongue  tremulous;  right  arm 
shakes.     Diagnosis,  chorea  (?)."  * 

■  It  seema  to  be  a  Ckct,  that  aome  cases  of  Friedreich's  diMMe  ht^  with 
symptoms  rt«embling  chorea ;  vide  Medico-Chir.  8ooiety'«  •  TmnaaetioiM,*  voL  68, 
pp.  149,  152:  and  ^cnmeyer, '  Centralblatt  fur  Nenre&kr..'  1883,  p.  885. 
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Since  that  period  sho  has  nover  been  what  she  wm  befJon.  Hie 
staggering  gait  wan  fint  noticed  in  November,  1884  (aboat  w?<ni 
months  ago). 

In  June,  1887, 1  saw  her  again,  after  two  years'  intervaL  The 
chief  change  was  a  marked  increase  in  the  ataxia  of  the  legs.  She 
can  now  (it  is  noted)  only  walk  when  supported,  or  by  holding  on 
to  the  furniture.  In  doing  so  she  sometimes  gets  her  1^^  crowed, 
and  there  is  certainly  a  tendency  to  throw  the  feet  outwards 
and  forwards.  Her  mother's  expression  is  that  she  "throws  her 
feet."  She  can  stand  with  her  feet  a{>art,  and  can  just  stand 
with  the  foet  together,  but  on  shutting  her  eyes  she  would  fall 
altogether.  Sensation  in  the  feet  and  legs  is  still  perfect,  and 
she  knows  their  position  when  in  bed.  About  the  feet,  especially 
the  left,  there  is  some  bluish  congestion  looking  like  inoipieut 
chilblains.  Loft  external  malleolus  ])rominent ;  loft  ankle-joint 
loose,  and  the  foot  tends  to  turn  in.  Left  instep  is  high,  and  the 
toes  decidedly  tend  to  turn  up.  The  right  foot  is  well-shaped.  I 
notioe  that  ner  hands  move  awkwardly  as  she  fastens  np  her 
dress,  but  she  can  do  this,  oven  fastening  the  strings  behind  her 
back.  Sewing  or  fine  work  she  cannot  do,  but  she  can  '^olean 
aboat"  as  well  as  ever.  Tendon-reactions  quite  absent,  whether 
at  knees,  wrists,  or  elbovrs.  Speech  not  de6nitely  affected,  but  it 
still  seems  to  me  a  little  odd.  On  fixing  an  object  with  Imt  eyes, 
there  is  slight  shaking  of  the  head ;  and  on  fixing  to  the  left,  some 
(doubtful)  nystagmus. 

She  is  well-nourished,  indeed  rather  fat ;  monsea  regolar,  breasto 
well-developed ;  heart  and  lung  sounds  normal. 

The  family  history  of  this  girl  stands  as  follows  (1887). 

Mother,  ago  57,  an  active  healthy  Irishwoman;  nover  been  ill ; 
never  touches  alcohol  in  any  form,  says  a  glass  of  beer  would  make 
her  tijwy.  Before  marriage,  was  in  good  situafciuns  as  domestic 
servant.  Was  one  of  seven  brothers  and  sisters,  none  of  whom 
were  paralysed.     Both  her  parents  were  healthy  people. 

FaUter  (whom  I  did  not  see),  also  Irish,  age  about  58.  Said  to 
be  "  dolica to-looking,"  but  bias  never  been  ill.  Is  a  confirmed 
drunkard.  A  pledge  signed  two  months  ago  hangs  on  the  cottage 
wall,  but  he  drinks  still.  Comes  home  on  Saturday  nights  "  blind 
drunk,  so  that  they  cannot  stop  in  the  house  with  him."  Yvt  it 
takes  a  great  deal  of  liquor  to  intoxicate  him.  Sometimes,  while 
in  this  state,  he  has  pinned  liis  paralysed  daughter  against  the 
wall,  frightening  her  very  much.  It  shonld  bo  mentioned,  how- 
ever, that  in  the  two  years  proooding  this  girls  birth,  he  did  not 
drink  Hi}  luuoh.  His  family  history'  is  unknown  to  his  wife  (who 
was  my  Informant  respecting  him^ ;  but  at  least  slio  never  hoard 
that  any  of  his  rulatives  were  piiralyscd. 

These  SuUivaus  have  had  four  diildron,  viz., 

(n  Mary,  died  in  1867,  at  age  of  2  years  and  6  months,  of 
«« inflammation  of  the  brain." 

^2)  Bridget,  Oaae  IV.,  given  above. 

(3)  A  son,  age  19,  healthy.  Dr.  Tooth  examinutl  hitu  and  found 
him  free  trcm  ataxia,  and  hm  jiatollar  teuduu-reaotious  normaL 
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(4)  Catherine,  diwl  in  March,  1-^7.',  unl  1  year  and  7  monthH, 
of  **  diiieaHed  mewenterio  glaudn."     Sii.    i.t  sxr  walked. 

Family  pre«liB{)oeition  is  in  ihiit  pturtionlar  instance  wanting. 
Bat  an  another  putwiblo  factor  in  the  etiolosy,  we  ought  to  note 
the  inten)i>oraoce  of  the  father.  This  point  baa  been  emphasized 
by  utlior  physicians,  and  I  believe  with  reason.  I  have  myself 
liHd  the  opportunity  of  studying  Friedreich's  disease  in  four 
different  families,  and  in  three  of  these,  viz.  Sullivan,  just  given, 
and  Ilarmer  and  Woodcock,  published  in  the  * 'iVansactions  of  the 
Medico-Chimrgical  Society,*'  there  has  been  a  history  of  intem- 
perance in  the  father.  In  the  first  two  of  these  three  there  was 
no  history  of  nervous  disease  among  the  ancestry ;  in  the  third 
(Woodcock)  there  was  a  strong  nervous  heredity  on  the  mother's 
side ;  her  father  was  probably  ataxic,  her  sister  insane.  But  in 
addition,  her  husband  (as  she  has  since  informed  me)  Mras  a  hard 
drinker  during  their  early  married  life,  and  her  own  notion  (perhaps 
not  an  irrational  one)  is  that  her  children's  paralysis  is  due  to 
the  frights  she  sustained  during  pregnancy  from  her  husband's 
drunken  fits. 

I  find  that  parental  or  ancestral  intemperance  is  mentioned  in 
two  instances  by  Friedreich,  and  also  by  Everett  Smith,  Vizioli, 
Quincke,  Judson  Bury,  and  Kingston  Fowler.  Some  of  the 
histories  read  almost  as  if  intemperance  had  started  a  disease  in 
the  drunkard's  offspring,  which  subsequently  became  hereditary. 
Thus  the  grandfather  of  Dr.  Bury's  patients  had  small  feet,  and 
could  not  walk  in  the  dark,  and  his  father  again  drank  heavily ;  and 
in  Vizioli's  observations  quoted  above,  we  find  that  an  intemperate 
man  had  eight  ataxic  children,  and  through  one  of  these  two  ataxic 
grandchildren. 

I  admit,  nevertheless,  the  force  of  the  objections,  firstly,  that 
drunkenness  may  be  itself  the  expression  of  nervous  disease,  and 
secondly,  that  the  parental  drunkenness  may  be  a  mere  coincidence, 
for  intemperance  is  very  common,  while  Friedreich's  disease  is  rare. 
But  it  is  likely  enough  that  several  factors  may  be  required  for  its 
production,  and  they  may  differ  also  in  different  cases.  We  know 
too  little  of  the  aetiology  to  neglect  the  study  of  any  possible 
cause. 

I  have  elsewhere  remarked,  that  acute  specific  diseases  appear 
sometimes  to  assist  in  the  development  of  Friedreich's  disease,  or 
to  cause  an  aggravation  of  it.  The  cases  of  John  and  Linda  Brand 
(I.  and  II.)  are  curious  in  this  respect.  They  both  had  scarlet  fever 
about  the  same  period  of  their  lives,  and  after  the  first  develop- 
ment of  their  nervous  symptoms.  John  was  none  the  worse  for  it ; 
but  Linda's  disease  was  so  much  aggravated  that  she  became  a 
paralytic  practically  from  that  date.  Nevertheless,  John's  disease 
developed  originally  after  some  febrile  attack  of  uncertain  nature. 
I  should  like  to  mention  in  this  connection  the  case  of  two  brothers 
recently  shown  to  mo  by  Dr.  Ilughlings-Jackson  at  the  London 
Hospital.     They  both  had  Friedreich's  disease;  in  the  first  the 

»  VoL  68. 
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dbeaae  had  developed  in  such  close  oonBeotion  with  diphtheria,  that 
it  was  fur  a  time  aneationablo  whether  hia  symptoma  were  not  duu 
to  some  diphthontio  paralysis,  of  a  permanent  and  progrewive 
nature.  Tnen  the  tiecoud  brotlior  came  under  obeenration,  who 
had  never  had  diphtheria,  bat  exhibited  nervonsi^anptoaMi  aimilar 
to  thoee  of  hia  ehler  brother. 

Tlioro  is  a  condition  not  infrequently  found  in  the  subj' 
Fried roioh's  disease  which  deserves  notice— I  mean  the  defo 
uf  tiiu  feet.  I  do  not  tliiuk  much  attention  was  given  to  it  bufore 
the  observations  of  Kutimoyor,  who  noted  the  development  of  dab* 
fuut  tuul  a  teudoncy  to  dursiflexion  of  the  toes.  Dr.  Bury  describes 
uttd  gives  un  illustration  of  the  deformity.  In  the  two  Brands 
(Oases  I.  and  II.)  there  was  nothing  of  the  kind ;  in  thd  cam  of 
Bridget  Sullivan  (Case  IV.)  the  left  foot  apparently  is  becoming 
ditroriuud.  I  have  watched  theoontlition  develop  in  another  family 
(  Woodcock).  The  instep  becomes  prominent,  and  the  metatarsahi 
appear  to  be  shortened ;  at  the  mctatarso-phalangeal  joints  the  tOM 
l>ecome  over- extended,  and  at  the  first  intexphalangeal  jmnta 
flexed.  The  foot  looks  humpy  and  shortened.  Below,  the  phmtar 
arch  (at  least,  as  seen  from  the  inner  side)  is  abnormallv  high,  and 
thu  balls  of  the  toes  are  very  prominent.  The  foot  also  tends  to 
assume  the  position  of  oquino-varus.  Perhaps  a  oontraoture  of  the 
long  extensor  of  the  toes  associated  with  a  paralysis  of  the 
interossei  might  produce  the  main  features  of  the  deformity.  It 
certainly  is  not  always  present  in  Friedreich's  disease,  even  in 
itdvanced  oases  (Case  II.) ;  and  I  have  seen  it  in  other  diseasea — 
unee  in  a  case  oi  old-standing  multiple  neuritis,  once  in  two  sisters, 
who,  though  they  could  hardly  be  said  to  be  suSerini^  from 
Friedreich's  disoaHC,  prosonted  some  symptoms  whioh  are  worth 
mentioning  in  tliat  conncrtioii.     They  were  as  follows — 

A  girl,  »;t.  19,  was  admit  ti<l  i>y  me  to  Queen-square  Hospital  for 
diftioulty  in  walking.  This,  she  told  mo,  was  duo  to  a  deformity 
of  her  foot.  On  examination  I  found  the  humpy  shortened  foot 
whioh  I  have  endoavuured  to  describo  abovo.  The  pateUar  tendom 
reactions  w*^*"  entirely  abaent.  The  difficulty  in  walking  and  the 
defornuty  <  t  thu  feet  had  oome  on  gradually  about  the  age  of  10, 
and  she  thuiigLt  were  getting  worse.  I  could  discover  no  other 
nervous  symptoms.  A  sister,  age  30,  brought  her,  and  this  sister 
liad  a  similar  deformity,  but  in  the  right  foot  only.  l%e  pakUar 
t^ndon-naction  wat  quite  abaent  on  the  right  tide^  and  emljf  ju$i 
preseml  on  the  left.  1  no  foot,  she  said,  did  not  im^tede  her  waking 
unless  she  tried  to  go  fast.  On  enquiring  into  their  family  history, 
they  told  me  that  a  brother,  agcil  23,  living  in  China,  had  the 
same  shaped  feet.  There  were  six  others  in  the  family,  reported 
healtliy.  Further,  a  maternal  uncle  had  the  same  deform ;  - 
feet,  but  had  no  difficulty  in  walking. 

1  belicvo  that  cases  of  clul>-ftH>t  ootiirring  in  WTeral  ni«nbei»  vi 
the  same  family  have  been  re]K)rted  by  ortoopsodio  surgeons;  per 
haiis  an  investigntion  of  thu  nervous  system  might  show,  that  in 
such  instances  tlu*re  oxistod  m*>n>  than  a  mcn>  local  deformity,  m» 
\  can  Bcwrvc'ly  donhi  w^.s  tli<>  i-um'  in  tlu-M-  putionta. 
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MALARIAL    PARAPLEGIA. 

BY  C.  W.  SUCKLING,  lf.D.  (LOND.),  M.R.O.P 
rhv$ieian  to  the  Qitem'*  HotpUaiy  BirmingKam,  «te. 

Parapleoia  is  a  very  rare  and  interesting  manifestation  of 
ague,  occasionally  taking  the  place  of  the  ordinary  fit,  and 
oecnrring  regularly  in  an  intermittent  manner.  It  may, 
however,  occur  at  irregular  intervals  in  those  who  have  been 
attacked  by  ague.  Romberg  first  described  this  condition,* 
and  his  case  was  a  very  typical  one,  the  attacks  of  para- 
plegia occurring  suddenly  on  alternate  mornings  at  the  same 
hour  and  passing  off  in  a  lew  hours.  Sensation  was  unaffected, 
but  the  sphincters  were  paralysed-  The  attacks  were  sfx>n 
checked  by  the  administration  of  quinine.  Harting  and  Erb 
have  also  described  similar  cases. 

Dr.  Gibney"  has  described  three  cases  of  intermittent  spinal 
paralysis  of  malarial  origin  cured  by  quinine;  the  attacks 
were  irregular  in  the  time  of  their  onset,  the  tendon  reflexes 
were  lost,  and  a  remarkable  feature  was  the  diminution  and 
absence  of  the  electrical  response  of  the  nerves  and  muscles, 
llis  cases  were  also  quickly  cured  by  quinine. 

Westphal  has  recorded  a  remarkable  case  of  periodic 
paralysis  in  the  'Berliner  Klinische  Wochenschrift,' Nos.  31 
and  32,  1885,  in  which  all  four  extremities  were  affected. 
The  paralysis  came  on  at  night  and  di8ap{x>ared  before 
morning.  The  loss  of  power  was  absolute,  and  the  nerves 
and  muscles  completely  lost  their  electrical  excit^ibility  during 
the  periods  of  paralysis.  The  attacks  recurred  for  sev«»nil 
months  and  finally  ceased.  There  was  apparentlv  no  malarial 
taint,  and  Westphal  can  offer  no  explanation  of  tne  affection. 

A  case  of  intermittent  paraplegia,  independent  of  malaria, 
has  also  been  described  by  Dr.  Shakhnovitch,  related  in  the 
*  London  Metlical  Reconl,'  1884. 

No  mention  of  malarial  paraplegia  is  made  in  any  of  the 
ordinary  text-books  of  medicine  and  in  several  important 
works  on  neurology.  I  finrl  that  a  brief  account  of  the 
affection  is  given  in  Dr.  Boss's  treatise,  in  Bramwell's  work  on 

•  •  8yd.  IWte.'ToLiL  1858. 

*  •  AiMskui  JoonMl  oT  N«aiology  »ad  riqMiklry.'  tol  i.,  No.  1, 1882 
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tho  S|>inul  Conl,  and  u  fuller  description  is  written  by  Dr. 
JUstiiUi  in  Qiiain's  *  Dictionary  of  Medicine.'  IJiit  no  reference 
IS  made  U)  the  affection  in  tho  works  of  Gowers,  Uaniniond, 
ILitnilton,  Wilkes,  and  Buzzard.  It  will  be  readily  inferre^l 
from  the  above  statements  that  the  affection  is  an  exceedingly 
rare  one,  and  that  little  is  known  of  it. 

In  searehinj^  for  information  concerning  the  disease  I  ob- 
tiiined  much  assistance  by  applying  to  Dr.  Neale's  *  3Ie<lit'al 
Digest,'  in  whi«!h  valuable  work  references  t*)  several  recorded 
cases  are  given. 

The  nervous  system  is  largely  implicated  in  ague — so  much 
so  that  Trousseau  considered  that  the  disease  was  a  neurosis. 

J.  P.,  a  shoe-maker,  was  admitted  into  the  Queen's  Hospital 
on  July  4th  last,  complaining  of  loss  of  jx)wer  in  his  legs. 
There  was  no  family  history  of  any  disease.  Nineteen  years 
tigo  the  {latient  had  an  attack  of  venereal  disease,  a  sore  throat 
following ;  and  two  years  later  he  had  ulcers  on  both  legs. 

Eleven  years  ago,  while  serving  as  a  soldier  in  India,  ho 
had  his  first  attacks  of  ague ;  and  for  three  months  ha(l  an 
attack  of  more  or  less  severity  every  day,  until  he  was  moved 
with  the  troops  up  the  hills. 

Whilst  at  home,  eight  years  ago,  he  had  two  attacks  of  ague, 
and  a  year  later  he  went  out  to  Afghan ist<in,  and  for  two  years 
suffered  from  the  same  complaint  (quotidian).  He  retame<l 
home  in  18S2,  and  three  months  after  his  return  he  had 
another  attack. 

In  June,  1886,  he  had  an  attack  of  ague,  and  a  fortnight 
subsequently  he  lost  his  speech  for  a  week.  This  loss  of 
speech  came  on  suddenly  with  giddiness,  and  he  was  tretited 
at  St.  Bartholomew's  Hospital.  The  giddiness  only  lasted  a 
few  hours  and  his  speech  returned  suddenly,  but  was  thick  for 
a  day  or  two  after. 

At  the  beginning  of  August,  1886,  the  patient  had  another 
attack  of  ague,  and  about  a  fortnight  after  was  admitted  into 
the  Queen's  Hospital,  Birmingham,  suffering  from  paralysis  in 
both  his  legs.  W'hen  this  attack  came  on  he  felt  as  if  he  had 
received  a  blow  of  a  fist  on  the  back  of  his  neck ;  he  felt 
giddy,  lost  power  in  his  legs,  and  fell.  He  says  that  sensation 
was  lost  in  his  legs.  He  remained  in  the  hospital  for  a  fort- 
night, and  power  gradually  returned.  On  the  third  morning 
he  was  able  to  raise  his  left  leg,  and  on  the  fourth,  moved  his 
right 

Since  his  discharge  from  the  hospital  last  year  he  has  had 
several  attacks  of  ague,  each  attack  lasting  a  few  days ;  the 
seizures  occurring  daily,  and  being  marked  by  a  cold  and  a 
sweating  stage. 

A  fortnight  ago  (June  20th,  1887)  he  again  had  an  attack, 
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and  the  next  diiy  hatl  a  i>ain  round  the  middle  of  his  body — 
"l^inllo  jmin" — and  on  July  4th,  with  a  sudden  attack  of 
Giddiness,  the  patient  for  the  second  time  lost  p>wer  in  his 
legs,  was  confused  and  almost  unconscious  for  about  five 
minutes,  and  passed  his  urine  involuntarily. 

Ho  lost  his  speech  for  an  hour  and  suffered  from  headache. 
On  admission,  he  was  found  to  have  lost  all  power  and  feeling 
in  the  legs,  and  his  speech  was  thick  and  slurred. 

On  the  front  of  both  legs  were  several  cicatrices  of  a  coppery 
colour,  where  he  had  had  ulcers  some  years  ago. 

On  the  morning  after  admission  (July  5thj  sensation  in  the 
legs  was  found  to  be  perfect,  though  all  forms  of  sensation 
were  quite  lost  when  admitted.  He  stated  that  feeling 
returned  in  his  legs  during  the  night  with  a  sensation  of 
"pins  and  needles.'  Motor  jwwer  was  still  completely  lost 
in  both  legs.  The  plantar  and  cremasteric  reflexes  were 
absent;  the  knee-jerk  was  normal.  There  was  no  pain  or 
tenderness  in  the  spine  or  lower  extremities.  The  muscles  of 
the  trunk,  head,  and  neck,  and  upper  extremities,  were  un- 
affected. There  was  no  affection  of  the  special  senses  or  of 
the  ocular  movements,  and  no  change  in  either  fundus  oculi. 

The  memory  was  good,  and  there  was  no  impairment  of 
intelligence. 

Speech  was  a  little  impeded,  there  being  a  slight  stammer. 

Involuntary  micturition  was  still  present,  the  urine  dribbling 
away ;  but  later  in  the  day  he  recovered  power  and  was  able 
to  retain  it. 

The  faradic  response  of  the  nerves  and  muscles  of  the  lower 
extremities  was  normal. 

On  the  morning  of  July  Gth  the  patient  was  able  to  raise 
his  left  leg  off  the  bed,  and  about  an  hour  after  was  able  to  do 
the  same  with  the  right  leg. 

The  plantar  reflex  was  still  absent ;  the  cremasteric  reflex 
had  returned,  and  the  knee-jerk  was  very  lively. 

At  night  the  imtient  was  able  to  wiilk  by  himself  to  the 
lavatory  without  help,  and  could  j>ass  his  urine  naturally. 

Jidy  1th. — The  iwitient  expressed  himself  as  being  quite 
well,  and  he  wished  to  leave  tiie  hospital. 

The  feet  were  cold,  but  the  surface  temperature  was  97°  F. 
The  plantar  reflex  was  still  absent 

Jwy  Sth. — The  plantar  reflex  was  now  present  on  both  sides, 
the  knee-jerk  was  slightly  exaggerated,  but  there  was  no 
ankh'-olonu.s. 

Tiu'  {Hitiont  walked  about  j>crfectly  well ;  motion  and  sensn- 
tion  were  i»erfiH5t.     He  was  disidiargeil  |H?rfectly  well. 

1  >u ring  his  8t4iy  in  the  hospital  his  temiK>rature  was  normal, 
as  also  was  his  urine. 
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There  can  be  no  doubt,  in  the  above  case,  that  the  paraplej^ia 
with  which  he  has  twice  l>een  seizeil  is  connected  witli  the 
attacks  of  a^e  from  which  he  suffers.  The  paralysis  each 
time  occnrrea  a  fortnight  after  an  attack  of  ague,  was  sudden 
in  its  onset  and  more  gradual  in  its  disappearance — the  left 
leg  recovering  power  before  the  right. 

Recovery  in  each  attack  commenced  on  the  third  morning 
after  the  onset,  and  was  complete  in  a  few  hours. 

In  each  attack,  moreover,  there  was  temporary  loss  of  speech, 
together  with  dribbling  of  urine. 

The  presence  of  paralysis  of  the  sphincter  vesicae  muscle  in 
itself  is  sufficient  to  negative  the  supposition  of  the  paralysis 
being  hysterical  in  its  nature,  and  tne  presence  of  temporary 
loss  of  8j)eech  and  aphasia  showed  that  the  lesion  was  not  one 
limited  to  the  spimil  cord. 

The  patient  on  his  admission  was  given  quinine ;  but  it  is 
impossible  to  attribute  the  recovery  to  the  use  of  this  drug — 
paralysis  in  connection  with  ague  being  intermittent  and 
recovering  of  itself. 

The  attack  was  so  short-lived  that  it  was  impossible  to  make 
a  n>ore  complete  examination  than  that  above  recorded,  but 
the  patient  hiis  promised  to  attend  the  hospital  at  once  should 
he  have  another  seizure. 


CONCUSSION  OP  THE  SPINE  FROM  A  FALL  FOL- 
LOWED  BY  WASTING  AND  PARALYSIS  OF 
NUMEROUS  MUSCLES  IN  iJOTH  AitMS,  (iLOSSY 
SKIN  AND  LOSS  OF  SENSATION  OF  RIGHT 
HAND. 

BY  FBEDEBICK   W.  MOTT,  M.D.   (lOND.),  MR  C.P. 
{Medical  Itegialrar,  Charing  Crom  llotpital.) 

I  AM  indebted  to  Dr.  Green  for  kindly  allowing  me  to  show 
this  case  at  the  Neurological  Society,  and  to  pablish  the 
following  notes. 

George  Hunt,  tet  49,  a  joiner  by  occupation,  sought  admission 
to  Ohanng  Cross  Hospital,  for  loss  of  power  in  the  arms  and 
hands.  Tnere  was  nothing  noteworthy  in  his  family  history, 
except  that  it  was  free  from  hereditary  taint. 

Patient  had  for  many  years  been  a  total  abstainer ;  he  had 
never  had  yenereal  discasa  His  work  was  carriage  building; 
although  paint  was  always  about  the  shop,  yet  he  was  quite 
sure  that  he  had  never  exposed  himself  to  lesA  poisoning,  for 
he  had  always  kept  his  bands  very  clean,  otherwise  he  would 
have  been  fined.  Moreover,  he  had  never  had  colic  Patient 
stated  that  up  till  January  1st,  1887,  ho  had  enjoyed  perfect 
health  (he  was  then  a  heavy  man  weighing  14  stone),  and 
while  out  for  a  walk  he  slipped  and  fell  backwaida,  striking 
the  back  of  his  head  and  neck.  He  was  carried  home  nn> 
conscious,  and  remained  so  till  the  following  morning.  He 
kept  his  bed  for  about  a  week,  and  at  the  end  of  this  time  he 
got  up,  apparently  not  much  worse  for  the  accident^  for  he  was 
able  to  move  both  arms  and  legs,  and  he  8uflere<l  no  pain. 
Three  days  later,  or  ten  days  after  the  fall,  he  complained  of  a 
tingling  {Miin  in  the  right  shoulder,  afterwards  extending  to 
the  bacK  of  the  hand  and  little  finger.  The  pain  continued 
for  about  eight  hours,  and  was  followed  by  loss  of  morement 
and  a  feeling  of  coldness  in  the  hand,  lie  was  unable  to 
move  his  arm  or  hand.  At  the  end  of  April,  or  rather  more 
than  three  months  later,  he  comnlaine<l  of  tingling  pain  in 
the  central  fingers  of  the  left  hand,  and  also  in  the  left 
shoulder;  this  was  followed  by  loss  of  power  to  ruse  the 
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loft  arm  or  supinate  tho  loft  hand  ;  ami  wliilo  the  right  side 
has  improvoil  a  little,  this  has  8tea<lilv  got  worse. 

He  has  not  had  any  yiaceral  disturoances  nor  any  difBculty 
in  walking.  He  was  for  some  time  in  the  Lincoln  Hospital 
without  deriving  much  benefit. 

Present  eonditiont  July  14th. — There  is  loss  of  sensation  on 
the  dorsom  of  the  index  finger,  thumb  and  radial  side  of  the 
middle  finger  and  hand,  also  of  the  lower  two  inches  of  the 
radiiil  border  of  the  forearm.  The  fingers  and  thumb  of 
right  hand  are  pointed,  the  nails  long  and  thin,  and  the  skin 
smooth  and  gloesy^  especially  the  dorsal  surfaces. 

There  is  extensiTe  wasting  of  a  number  of  muscles  of  the 
right  shoulder,  arm,  and  hand.  The  shoulder  is  adducted  and 
only  verj'  limited  movements  of  flexion,  extension,  and  abduc- 
tion, can  be  performed.  The  elbow  is^  semiflexed  and  the 
wrist  joint  midway  between  pronation  and  supination,  with 
ulnar  deviation  of  the  hand.  The  fingers  are  extended  and 
the  thumb  slightly  flexed.  Slight  movements  of  abduction 
and  adduction  of  fingers  can  oe  performed,  and  the  ring 
and  little  finger  can  be  slightly  flexed  and  extended  at  the 
metacarpo-phalangeal  joint. 

The  muscles  of  the  right  side  most  obviously  wasted  are  the 
deltoid,  triceps,  supinator  longus,  the  muscles  that  flex  and 
extend  the  wrist  and  fingers  and  pronate  and  supinate  the 
hand.  There  is  a  great  deal  of  rigidity  about  the  shoulder, 
and  the  arm  cannot  be  raised  as  high  as  the  head  by  force. 
TJte  left  side  is  affected  in  a  similar  manner  to  the  right  with 
the  following  notable  exceptions.  There  is  no  loss  of  sensation 
and  no  tropnic  affection  of  the  skin.  There  is  not  quite  such 
extensive  atrophy  of  muscles,  as  he  can  supinate  the  hand 
and  can  slightly  flex  the  wrist,  also  he  is  able  to  flex  the 
middle,  ring,  and  little  fingers.  There  is  no  alteration  of  the 
knee-jerks,  nor  any  symptom  pointing  to  a  transverse  lesion 
of  the  cord-  The  pupils  are  equal,  and  respond  to  light  and 
accommodation. 

There  is  not  now,  nor  has  there  ever  been,  any  pain  or 
stiffness  in  the  neck  ;  and  the  spine  may  be  percussed  without 
causing  any  painful  sensation.  Warm  sponges  were  also 
applied  without  any  result. 

Eleetrieal  Examination. 

Faradism. — Trapezius-stemo-mastoid,  rhomboids  and  levar* 
tors  ang.  scap.  of  both  sides  react  normally. 

Left  arm. — The  triceps,  deltoid,  suninators  and  extensors  of 
the  wrist  and  fingers  and  the  thumb  do  not  react  at  alL 
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Righi  arm, — Tho  doltoitl,  tricoiw,  lowor  filirea  of  pectoral ig 
maj.  do  not  react,  nor  do  any  of  tho  muscles  of  the  forearm  and 
hand,  except  the  llexor-carpi  ulnaria,  opponens  polliciB  and 
first  dorsal  interosseous. 

Oalvanimn. — The  muscles  of  neck  and  back  react  normally. 

Left  arm. — Deltoid  does  not  react,  biceps  normal,  triceps 
requires  a  stronger  current  than  normal.  The  supinator 
longos  and  the  long  and  short  extensors  of  the  wrist  do  not 
react  to  the  strongest  current  that  can  be  borne.  In  the 
extensors  of  the  fingers  AC.C.>KC.C.  Ulnar  side  of  the 
flexor  prof  digit,  reacts  normally. 

RifjM  arm. — The  deltoid  does  not  react  to  the  strongest 
current  that  can  be  borne.  Lower  fibres  of  pc<-toralis  maj.  and 
serratus  require  stronger  current  than  normal  KC.C.  before 
AC.C.  Biceps  one  and  a  half  M.A.  In  the  forearm  and  hand 
only  those  muscles  supplied  by  the  ulnar  nerve  respond. 

The  patient  was  ordered  the  following  triMitment  by  Dr. 
Green.  To  be  galvanised  every  day,  to  have  massage  of  the 
affected  limbs  twice  a  day.  A  mixture  was  given  of  which 
6  grs.  of  iodide  of  potassium  was  the  principal  ingredient. 

The  iMitient  slowly  improved  on  this  treatment,  aii'l  in 
October  he  was  able  to  raise  his  right  hand  above  his  luad  and 
place  it  on  tho  back  of  his  neck.  The  rigidity  and  stitlnt'ss  in 
the  elbow  and  joints  had  disappeared ;  the  movements  of  the 
right  hand  and  arm  were  still  very  limited,  but  considerably 
improve<l.  The  loss  of  sensation  and  the  glossy  condition  of 
the  skin  of  the  right  hand  still  existefl ;  there  was  less  im- 
provement of  the  left  hand ;  if  anything,  flexion  of  the  fingers 
was  less  extensive  than  when  admitted. 

The  following  are  the  results  of  various  electrical  examinao 
tions  made  by  Dr.  Murray  and  his  assistant : — 

Oct.  20<A,  Faradism.—Left  «*<ie.— The  deltoid,  extensors  of 
wrist  and  fingers,  and  abductor  pollicis  still  fall  to  react  to 
any  current  that  can  be  borne. 

Of  tho  other  muscles  the  supinator  longus  requires  the 
strongest  currents,  and  all  tho  others  act  sluggishly. 

Rijht  side. — Tho  reactions  in  the  main  similar  to  those  on 
the  left,  except  that  the  deltoid  now  reacts,  and  the  small 
muscles  of  fingers  and  thumb  are  less  excitable  than  on  the 
left  side. 

CM.  2&A,  OdvanUm  :— 

LafI  ild«:  Abductor  indioia  met  to  1|  MA  ACC  =  KCC  At  8  MA 
ACX5  7  KCX3. 

2im1  doml  iateroMMNM,  KCC  obtained  at  U  MA.  At  8  MA  KOC  7 
AOO. 

8rd  donal  iotownoa^  KCX?  at  S  MA.    At  8  MA  KQC  7  AIX'. 
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4th  (lorwl  inteiQS.,  KOC  at  1}  MA.    At  3  MA  KCC  7  ACO. 
Sttpinator  loogiM,  weak  iloggiali  oontnetion  at  2^  MA.    KCC  7  ACC. 

Nov.  3nl  :— 

RiKut  ann :  Abdnetnr  indicia,  KCC  at  If  MA ;  lat  ACC  at  S}  MA. 
2ml  domi  iiitcroa..  KCC  =:  ACC  at  1^  MA. 
:\n\        ditto  KCC  =  ACC  at  1}  MA. 

4U»        dittn  KCC  =  ACC  at  1)  MA. 

Opimmim  poliieia,  ACC  and  KCC  at  loHthan  |  MA :  contniction  sliiggiali, 
ACC  7  KCC. 
A<Ulack>r  pollicia,  KCC  7  ACC,  KCC.     Ist  at  3  MA. 

AW.  20th  :— 

R.  deltoid,  lat  at  2}  M.\ ;  f\t  4  IIA  ACC  7  KCC. 

L.  diltoid,  Ist  contraction  (KlC  at  G  MA. 

Ilicfps  r.  and  1.,  Ist  KCC  at  I  MA.     KCC  7  ACC. 

Poctoralis  maj.,  r.  and  L,  let  KCC  at  3  MA ;  KCC  7  ACC 

Eeeiensors  of  Forearm : — 

R.  KCC  at  4  J :  ACC  7  KCC. 
L.  ACC  at  3J  ;  ACC  7  KCC. 
Supinator  longua,  L.  ACC  at  4J ;  ACC  7  KCC. 

ditto.  R.  ACC  at  Sj. 

Flexor  sub.  digit.,  R.  ACC  at  3}  :  ACC  7  KCC. 
ditto.  L.  ditto, 

Dec.  2Sth. — Patient  can  now  raise  both  arms  to  the  top  of 
the  head.  The  small  muscles  of  the  hand  do  not  seem  to  have 
recovered  to  the  same  degree  as  the  larger  muscles  of  the 
limbs.  The  ansDsthesia  and  trophic  condition  remains  un- 
alteretl. 

Comments. — The  diagnosis  as  to  the  pathological  lesion  is 
obscure.  When  the  case  was  shown  at  the  Neurological 
Society,  various  opinions  were  expressed.  Dr.  Green  and 
myself  were  of  opinion  that  it  was  a  concussion  myelitis,  in 
which  the  grey  matter  was  the  seat  of  subacute  inflammation, 
the  anterior  horns  of  the  cervical  enlargement  being  more 
particularly  involved.  The  loss  of  sensation  and  trophic 
disturbance  we  thought  possible  to  account  for  by  the  posterior 
horn  bein^  slightly  involved.  We  adopted  this  theory  rather 
than  meningitis,  affecting  the  roots  of  the  nerves,  on  account 
of  the  complete  absence  frigidity  of  the  neck  and  of  pain.  Dr. 
Wilks  was  inclined  to  agree  with  this  supposition.  It  was 
urged  by  Dr.  Ffrrier  that  it  was  unlikely  for  the  grey  matter 
alone  to  be  affected,  and  he  did  not  think  this  could  occur 
without  giving  rise  to  affection  of  the  conducting  paths  of  the 
conl,  and  therefore  paraplegic  symptoms ;  he  was,  moreover,  of 
opinion,  that  the  irregular  distribution,  the  loss  of  sensation, 
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mill  the  trophic  condition  of  the  skin,  rather  {Miint^Ml  to  nn 
affection  of  the  nerve  roots  of  the  nature  of  a  mcnini^itis. 

Dr.  HujjhlingH-Juckson  expressetl  the  same  opinion,  although 
he  ailniittcd  that  it  was  (lifldcult  to  nnderstund  why  the  patient 
Iiiul  no  i>ain  or  stiffness  of  the  neck. 

Dr.  Gowcrs,  in  his  work  on  *  Diseases  of  the  Nervous 
System,'  says  when  the  damage  involves  the  grey  matter,  the 
extent  of  the  muscular  wasting  varies  cfreatly ;  it  seldom 
affects  both  anus  and  legs,  but  it  is  usunily  irregular  in  dis- 
tribution— sometimes  widespread,  somi;time8  limited ;  and  he 
cites  several  cases,  none  of  which  correspond  to  the  one 
described  here. 

Tiiis  case  is  interesting,  whatever  be  its  pathological 
condition,  as  showing  that  a  fail  on  the  back  may  be  followed 
in  a  previously  healthy  man  by  muscular  wasting,  and  other 
indications  of  severe  affection  of  either  the  s[>inal  cord  or 
nerve  roots  w  ithout  any  evidence  of  disease  of  tlu*  vortebrn?. 

The  slow  but  satisfactory  progress  of  the  cose  is  also  im- 
|>ortant,  as  it  shows  that  a  hopeful  prognosis  may  sometimes 
DO  made  after  spinal  concussion  which  the  condition  of  the 
muscles  at  first  sight  would  hardly  warrant.  I  do  not,  however, 
ex|)ect  that  he  will  recover  the  power  of  executing  the  finer 
movements  of  the  hand,  as  so  very  little  progress  has  been 
made  so  far. 


N<Hi;>  Ml-  A   CASK  DK  ATHETOSIS  ASSOf '1 ATKD 
WITH  INSANITY. 

BY   T.   DUNCAN   GREEN  LEES,   M.B.   (EDIN.) 
Cily  of  London  Aiylum,  Stone,  Darl/ord,  Kent. 

The  clinical  study  of  obscure  nerve  disoase  is  always  one  of 
>t,  ami  not  infroquontly  results  in  the  eliicitlation  of  fju'ts 
iinjx  the  functions  of  the  nervous  system  previously  more 
<»r  Ifss  unknown. 

Athetosis  is  one  of  these  conditions  concerning  which  our 
knowledge  is  at  present  limited,  and  observers  are  still  at 
variance  regarding  the  situation  of  the  lesion  which  gives  rise 
to  such  jHMMiliar  symptoms.  It  is  to  Dr.  Hammond,  of  New 
York,  thiit  we  are  indebted  for  the  first  scientific  description  of 
this  distnise ;  antecedent  Ui  this,  however,  the  symptoms  were 
not  unknown  to  several  French  neurologists,  although  they 
failed  to  appreciate  the  importance  of  their  knowledge. 

During  the  past  ten  or  fifteen  years,  cases  have  been 
<lewriV)ed  in  this  country  by  Gowers,  etc. ;  and  Oulmont  has 
written  a  monograph  (m  the  subject.  I  venture  to  submit  a 
few  notes  I  have  made,  of  an  interesting  example  of  this 
aflrt*ction  at  present  under  my  care. 

Joseph  L.  first  camo  under  notice  in  this  Asylum  in  1883,  being 
at  that  timo  in  his  thirty-second  year ;  when  lie  was  admitted  he 
laboured  under  various  insane  delusions,  and  exhibited  the 
mental  symptoms  of  secondary  dementia :  his  memory  was 
enfeebled,  and  his  expression  noted  as  vacant.  Ho  was  of 
strumous  diathesis,  was  somewhat  paralysed  on  the  left  side, 
and  the  muscles  of  his  arms  and  neck  were  affected  by  peculiar 
rhythmical  contiactions. 

From  the  various  notes  regarding  him  in  the  Case  Books  it 
would  appear  that,  since  his  admission,  ho  has  been  quiet  Hnd 
well  conducted  as  a  rule,  rarely  excited,  but  at  all  times  some- 
what emotional  and  even  lachrymose,  more  especially  when  the 
question  of  his  discharge  or  removal  is  disciis80<l  with  him,  as  he 
expresses  no  desire  or  anxiety  to  leave  the  Asylum.  The  paresis 
and  muscular  contractions  described  as  existing  at  the  time  of  his 
admi.ssion  have  never  been  so  severe  as  to  interfere  with  his 
usefulness  in  the  wards,  or  even  taking  a  fair  amount  of  exercise 
l>fyt»nd  the  Asylum  estate. 
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Familii  JJiftory. — Tho  pntipnt  states  that  lx<th  Iuh  parents  are 
ilead,  hiw  m«»thor  having  diod  of  "  tumours"  ;  lie  ditt-H  n(»t  rccolloct 
hiH  fathor,  who  dic<l  when  he  was  a  child.  He  has  two  aiKters 
and  ono  brother  alivo  and  reported  to  be  in  good  health.  There 
18  no  hereditary  predisposition  to  any  of  the  ncnroec«  known  in  his 
family. 

Ili$tory  of  Present  Illness. — Previous  to  the  year  1870,  tho  patient 
had  always  enjoyed  excellent  health,  but  during  the  winter  of 
that  year  he  got  wet  while  following  his  avocation  of  labourer, 
and  contracted,  what  he  thought  to  bo  at  tho  time,  a  sevoro  cold. 
He  immediately  went  to  bed,  and  next  day,  on  attempting  to  rise, 
found  that  he  had  lost  all  power  over  his  limbs,  and  was  surprised 
to  observe  that  he  was  unable  to  speak.  For  some  weeks  after- 
wards he  was  confined  to  bed,  and  by  degrees  the  paralysis  passed 
off,  but,  as  he  regained  power  in  his  limbs,  he  first  noticed  varions 
jicculiar  movements  of  his  muscles  over  which  ho  was  unable  to 
exercise  any  control  whatever.  These  movements  commenced  in 
t)io  legs  and  feet,  then  ascended  to  the  arms  and  hands,  and  finally 
attacked  tho  muscles  of  his  head  and  neck.  Iliree  or  four 
months  after  the  onset  of  the  poral^'sis  his  speech  returned,  but 
has  ever  since  been  imperfect,  lie  attended  in  succession  several 
Ijondon  hospitals,  whore  he  was  treated  with  nourishing  diet  and 
tonics  with  some  benefit,  ho  thinks,  to  tho  s^niptoms.  lie  has 
never  undergone  a  course  of  electric  treatment.  Previous  to  his 
admission  to  this  Asylum  ho  was  under  treatment  at  Caterham 
Asylum,  but  he  is  unablo  to  give  a  satisfactory  account  of  tho 
attack  of  insanity  from  which  he  then  suffered,  as  he  says  he 
remembers  nothing  of  why  he  was  sent  there  or  of  his  mental 
condition  at  tlie  time. 

Present  (Condition. — The  patient  is  a  man  of  medium  height,  of 
fair  complexion,  and  with  sandy-coloured  hair  and  beard.  Ho 
has  liad  disease — probably  strumous — of  the  loft  elbow,  which  has 
resulted  in  ankylosis  witli  tho  joint  in  a  semi-flexed  position.  lie 
has  a  peculiar  shuflling  gait,  trailing  his  feet  slightly :  whon 
walking,  tho  head  is  thrown  back  and  his  body  sways  f'  to 

side  ;  this  is  apparently  due  partly  to  slight  lateral  d.  lul 

curvature  and  consequent  weakness  of  tho  spinal  muscles.  W  hen 
stjtnding,  his  customary  attitude  is  with  his  head  well  thrown 
Inck,  his  tight  arm  hanging  by  his  side,  and  the  left  hand  dosed, 
flexed  at  tho  wrist-joint  and  pressed  firmly  against  his  side  close 
to  the  groin.  Movements  of  tno  loft  forearm  are  limited  in  extent, 
and  pronation  and  supination  are  nearly  impossible,  owing  to  the 
existence  of  tho  elbow-joint  disease. 

While  oonverhing  with  him  and  watching  him  carefully,  the 
fingers  of  the  left  hand  are  observed  to  separate  slowly ;  then  one 
by  one,  commencing  with  the  littte  fin(^,  they  close  upon  the 
palm,  giving  to  tho  hand  a  characteristic  claw-like  appearanoe. 
(ienomlly  tho  thumb  is  drawn  towards  the  middle  line,  and  is 
tli<  n  inserted  lH>twoen  the  first  and  middle  fingers.  Those  moTe- 
uuiits  take  place  by  flexion  at  tho  metAonqvtl,  and  latterly  at  the 
plinlangral  joints,  and  are  slowly  and  rhythmically   performed. 
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At  the  Kanio  time  the  hand  is  gradually  tnmcd  round,  so  that  when 
the  luuv.'ineiitB  aro  cotuidoted  it«  palmar  surfaoc  is  nearly  upiicr- 
nio^t.  Durin*;  Klecp  the  muveniontH  cease,  and,  although  always 
present,  they  are  much  wore  marked  when  his  attention  is  directed 
towards  them.  iSimilar  slowly  performed  muscular  contractions 
afTict  the  right  hand,  but  they  are  not  nearly  so  defined  as  tboee 
utl'-ciiiig  the  left  hand. 

The  instep  of  the  right  foot  is  nnnsnally  piorainent,  and  when 
the  patient's  attention  is  withdrawn,  or  when  he  is  exerting  him- 
»>elf  in  any  way,  the  foot  is  observed  to  become  slightly  flexed  at 
the  ankle  joint,  and  at  the  hame  time  bent  inwards  so  as  to  form  a 
temporary  talipes  varus.  The  gteat  toe  is  at  first  extended, 
forming  neaily  a  right  angle  with  the  other  toes;  it  is  then  drawn 
t«jwanU  the  mesial  line,  and  partially  overlaps  the  other  toes, 
which  are  being  slowly  flexed  on  the  sole  of  the  foot.  These 
movements  of  the  right  foi«t  and  toes  occur  almost  simultaneously 
with  those  afTt^cting  the  left  lianil.  The  left  foot  performs  similar 
mu^cular  contortions,  but,  like  the  right  hand,  they  are  much 
more  limited  in  extent  and  less  defined  than  those  affecting  the 
c<  i'lg  limb. 

\-  luversing  with  the  patient,  it  becomes  at  once  evident 

that  hia  speech  is  affected — there  is  a  hesitancy  observcil ;  while 
speaking,  nis  head  is  suddenly  jerked  back,  and  the  faciul  muscles 
undergo  various  contortions  in  his  efforts  to  articulate.  At  the 
same  time  the  superciliary  muscles  contract,  giving  his  eyeballs 
an  unusual  prominence :  and  he  stutters  indistinctly  and  inco- 
herently several  time 4  before  he  succeeds  in  his  efforts  to  speak. 
The  words  are  ill-pronounced  ;  he  occasionally  slips  a  letter  or  a 
syllable,  and  until  accustomed  to  his  peculiar  mode  of  articulation 
it  is  difficult  to  under-ntand  what  he  says.  This  condition  more 
closely  resembles  that  found  in  persons  with  what  is  popularly 
called  an  impediment  in  their  speech,  than  the  slip-shod  articula- 
tion so  characteristic  of  persons  suffering  from  general  paralysis 
of  the  insane. 

His  muscular  system  is  fairly  well  developed  with  the  exception 
of  the  muscles  of  the  left  arm,  which  aro  markedly  and  generally 
\\  i-t  1.  The  fallowing  table  shows  the  extent  of  this  atrophy, 
\v  iii<  a  is  the  more  evident  when  compared  with  the  muscles  of  the 
right  arm. 

CiBCCMrBBiKCE  Of  Boru  Abiu  at  DimBKMT  Letsu. 

Right  Upper  Am.  Left  Upper  Arm. 

"^     '^^  Inch*..  todKfc 

Upper  thiid.                  .  11  Upper  third  .  8] 

Muldlethinl.                  .  10^  Middle  third.         .  7] 

Lower  third  ...  8  Lower  third  ...  7 

Right  Fort  .Arm.  Left  Fure  .inn. 

Upper  thinl  .  l^i  Upper  third  .         .  .       SJ 

Middle  tliird.                  .  lU  Middle  tliird.  hi 

Lower  third  .  *>',  Lower  third  .  5} 
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Aliliuugh  the  Ivft  arm  ih  ho  much  uti<*|>liiu<l,  iaiin<  uioi  |x>»fr 
H]>)>eurM  fairly  gotNl,  and  ihu  Kri|>  of  both  ItundM  ia  about  equally 
Btrong.  How  fur  thix  iitroiihy  w  diiu  to  the  joint  diitoaito  and 
couHcquent  diauHu  of  thu  limb,  and  if  there  ih  any  or>nnec'tion 
Utweon  the  nervo  diHc-aMo  and  it.  it  is  extremely  dinicult  to  say  ;  iu 
this  place  it  may  l>o  well  to  mention,  that  hy|)ertro|)hy  of  the 
afTccteil  muMcles  Ihin  lieen  fre<|ueiitly  found  in  well-marked  caitea 
of  athetofiiH.  The  vurioUM  muHcloH  reH]Mmd  well  to  electric  stimnli, 
and  c^intractility  ai>]N.>arH  normal  on  both  sides.'  The  patellar 
tendon  reflexoH  a'e  diHtinetly  exaggentfed  on  Ixith  mdoB,  more 
os|MiciiUly  the  loft,  but  I  was  unable  to  obtain  ankle  clonuii  on 
either  i-ido.  The  variouH  cutaneous  reflexes  are  unuKually  briHk, 
and  tii-kling  the  soIch  of  bin  feet  causes'  the  patient  to  wri^^h^ 
about  and  strug^^le  very  much.  Ophthalmoscopic  examination  «<f 
the  eyes  reveals  nothing  abnormal,  and  there  is  no  alteration  of 
temperature  in  either  extremity.  The  other  houm^'m  and  the 
various  syHtems  present  nothing  worthy  of  note.  Theie  is  no 
evideiii-e  of  venereal  diheoAC,  and  the  patient  states  he  has  never 
had  t^yphilis. 

Ukmarkh. — This  ca.so  resembles,  in  many  n^|)ect«.  »>ri'- 
doscribe<J  by  Dr.  Sharkey.'  In  his  case,  however,  the  synipttuns 
followed  infantile  convulsions  succeeiled  by  heniiph-gia,  and 
the  mentttl  faciillics  were  always  goo<l ;  whereas  in  my  case  it 
is  evident  that  the  mu-sculur  contortions  followed  upon  un 
attack  of  hemiplegia  when  he  was  twenty  years  of  age,  and 
mental  impuirnicnt  <li<l  n«)t  show  itiM'lf  until  some  time  after- 
wards. In  fiut.  SM  tir  as  1  am  aware,  this  is  the  first  case 
of  in.sanity  record(Ml  succeeding  on  well-defin«'d  athetottul 
8ym|)toms  Some  years  ago  Dr.  Fletcher  I'eacb  '  (U>scribed 
seveml  cases  under  his  cure  in  imbeciles,  but  recently  he  has 
had  an  opportunity  of  examining  the  brain  of  one  of  bis 
imtionts  and  there  discovered  a  cortical  lesion.  He,  however, 
has  been  induce<l  to  alter  his  opinion  regarding  the  diagnosis 
of  this  case,  and  thinks  it  was  an  example  of  what  is  termed 
"  post-hemiplogic  choreiform  movements." 

Dr.  (towers*  stjites  that  the  symptoms  in  many  such  ca-^eo 
point  to  a  |Nirtial  ri»covery  of  those  nerve  cells,  whose  fnnctions 
nave  not  ailtogether  been  destroyed,  after  a  primair  hemiplegiji. 
Dr.  Bastian  '  is  of  opinion,  that  the  condition  ti>rnuM| 
*'  athetosis '' is  merely  a  varit^ty  of  {)ost-hemiplegi(>  chorea,  and 
seems  to  accept  the  theory  of  Oulmont,  who  maintains  that  tin- 
symptoms  are  •ini    to  what  he  calls  ''athetusic  fibres"  which 

I  Tliia  )iointa  to  tlu-  ulrophy  Im  ing  the  rosolt  of  the  ankyloMil  joint,  aoU  ooi  lo 
nnv  rhiu)gv»  hi  titv  iiiii.>Muliir  lil>n.-a  Uie  hmvU  of  uonro  ilirffMt 

•  '  DuAiN','  Aptil  !.>s>i.'>.  p.  «.'). 

■  •  Ilriish  M«>«h<  ttl  Jciiiniiil.'  I8S0  ;  <  .Toonuil  oT  Mt-ntal  «^«KiM»t'  July  1887. 

*  *  I  >ini;ti(Hiiii  of  DiM-uMtt  of  the  linUn,'  p.  (il. 

^     r.>nilvi»ia;  Crnlml.  Bulbar,  and  Spinid,*  1886,  p.  18S. 
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are  8np|H>8e<1  to  exist  in  the  posterior  part  of  the  internal 
ea|»sule,  a  jKirtion  of  the  brain  supplied  by  a  8i>ecial  brancli  of 
tlio  sylvian  artery,  the  rest  of  the  capeule  deriving  its  main 
nouriiihnient  from  a  branch  of  the  posterior  cerebral. 

We  are  still,  however,  very  muco  in  the  dark  reganling  the 
l<MMligati<»u  of  the  disease,  but  it  appears  to  me  that  the 
\N'  iL,'ljt  of  evidence,  derived  from  clinical  and  piithological 
ii  >.  ireh,  |X)int8  to  a  lesion  more  deeply  situate<l  than  the 
«nrt«x  of  the  brain.  Injury  to  the  motor  fibres  of  the  internal 
(*apeale  explains  most  of  the  symptoms  in  my  cjise,  and  if  the 
sensory  fibres  remained  intact  this  would  account  for  an  entire 
absence  of  hemian{esthesia  which,  according  to  Fender,*  always 
exists  after  gross  iniuries  or  even  pathological  conditions 
of  this  jiortiou  of  the  bniin. 

'  '  Functioiu  of  tbc  Bniii,'  2nd  edit  p.  324. 


NOTKS  OS  A  <'.\S|'  ()]■   AMNESLV. 

IJV    J.   W.    UA  ITKHIIAM,  M.ll.   (^IAJMD.),  F.ILC.8. 

TiiK  subject  of  thest!  remarks  is  a  la<ly  ajjed  CO.  Three  ymrx 
ago,  after  the  deiith  of  her  son,  she  ha«l  an  attiick  of  rijjht 
hemiplegia,  from  which  she  recovere<l  in  a  few  weeks.  Htnce 
that  attack  she  hits  sufTered  from  diabetes,  and  suimr  is  still 
present  in  her  urine,  whenever  she  abandons  her  usual 
(HKKloratoly  restricted)  dietary. 

In  January  of  the  present  year  (1887)  a  recurrence  of  the 
liemiplogia  was  feared,  as  the  jwitient  suffered  for  three  or  four 
days  from  insomnia,  violent  pain  in  the  heaid,  giddiness  and 
marked    confusion    of    her    mental    ftwulties.      After    free 

f)nrgation  these  symptoms  passetl  away,  leaving  the  patient  in 
ler  present  amnesic  condition. 

She  now  (April  1887)  feels  in  gnotl  health,  is  cheerful,  and 
takes  walking  and  cjirriage  exercise.  Her  aniwtite  is  g«HMl, 
tongue  clean  i'Ut  rather  dry,  bowels  costive.  Ihe  urine  has  a 
sp.  gr.  of  lOLiO  ami  is  free  from  albumen  and  sugar. 

The  functions  of  the  cranial  nerves  are  normal.  There  is 
no  apparent  loss  of  sensation  or  any  pandysis  of  the  liniK-. 
except,  perhaps,  a  slight  tendency  "  to  bear  to  the  right " 
when  patient  is  walking  out  of  doors. 

'J'he  jmtient  can  hear  i>erfectly.  Her  friends  think  that  her 
hearing  is  even  more  acute  than  formerly.  She  understands 
everything  that  is  said  to  her,  and  can  converse  readily,  though 
often  **at  a  loss"  for  a  name  (j)n»j>er  or  common),  for  whit-h 
she  cither  unconsciously  substitutes  another,  or  intcutioually 
uses  a  |R!riphnisis. 

She  can  rejRMit  from  memory  words  learned  long  ago,  and 
can  correctly  describe  long  past  events,  but  her  memory  for 
iKXJurrences  of  recent  dato  is  greatly  im|)aire<l,  so  that  she  often 
cannot  rectdlect  what  she  did  a  few  days  ago,  or  even  what  shr 
ato  at  her  last  nical. 

She  canre|K?at  readily  whatever  is  sai<l  to  her.     Her  si-.' 
g(K)d.   She  can.  witii  gla8S4>s,  distinguish  an«l  count  small  d< 
ashef^t  of  pai>er  wh(*n  they  are  plactnl  alN>ut  a  C(>ntiinetrea|Mirt. 
She  cannot,  liowevrr,  read  written  or  printe<l  charactor«,  and  is 
unable  to  name  the  letters  of  the  alphabet  when  they  arr 


|Hiiiitt'(l  out  to  iitT  uitiioiit  Muiking  numerous  inistukcs,  but  it 
a.skt-(l  t4>{M>iiit  uut  letters  uuineil  to  her,  her  bluiulera  are  much 
less  tre«|iu'nt. 

Numemls  are  retH»gnisetl  singly  and  in  combination.  The 
•lute  of  the  year  was  at  once  pronounced  by  her,  on  seeing  it 
written.  bho  recognises  common  object*,  but  has  more 
difticulty  in  naming  them  when  they  are  presented  to  her  for 
tluit  puriMtse  than  site  has  in  rocitUing  the  names  she  uses  in 
ordiimry  eonversiition.  On  being  shown  a  doll,  and  asked  to 
ii.iiiic  it,  she  cullfil  it  "a  book"  and  when  told  that  she  was 
\v  r. >M^,  guesse<l  '*  alhuniy"  "  dictionary"  Arc.  Asked  if  it  were  a 
Imhy.  she  shook  her  head,  but  readily  assented  when  the  word 
"  doU  "  was  suggested  to  her.  saying,  **of  course,  it  is  a  doll." 
In  no  case  was  the  patient  able  to  write  the  name  of  an  object, 
tli<>in_'h  unable  to  utter  it. 

K' cognitiim  of  objects  is  facilitated  by  allowing  patient  to 
handle,  smell,  or  taste  them. 

She  writes  well,  either  from  dictation  or  spontaneously.  A 
letter  of  four  pjiges,  written  to  an  absent  daughter,  was 
j»erfectly  intelligible,  except  that  the  word  "  chain  "  had  been 
substituted  for  some  other  substtintive  of  dissimilar  meaning. 
I'utient  had  also  addressed  the  daughter  and  grand-daughter,  to 
whom  she  was  writing,  by  the  names  of  the  daughter  and 
grand-daughter  (respectively)  with  whom  she  was  living.  She 
cannot,  however,  read,  aloud  a  word  of  what  sJte  has  Just  written, 
nor  is  the  writing  intelligible  to  herself.  By  the  time  she  has 
arrived  at  the  end  of  her  letter  she  has  forgotten  the  beginning. 
If  interrupted  in  her  writing,  what  she  has  already  written 
111  list  be  read  to  her  before  she  can  resume  the  thread  of  her 
narrative. 

She  copies  print  or  writing,  but  without  knowing  the  mean- 
ing of  what  she  writes.  She  has  great  difficulty  in  translitera- 
tion from  printed  to  written  characters,  or  vice  versa. 

Occasionally,  after  copying  a  short  word  she  will  spell  it  over 
aloud  and  pronounce  correctly,  understanding  its  meaning; 
but  cannot  always  manage  tliis.  When  asked  to  copy  the  words, 
"  OUU,"  "  SISTEKS,"  "  KATE,"  she  did  so  correcthj  in  legible 
print<}d  characters,  but  more  as  if  she  were  draicing,  i.e.  she  did 
not  form  the  different  portions  of  the  individual  letters  in  the 
same  onler  as  a  person  generally  does,  and  began  one  letter 
J H  fore  she  had  finished  the  prece<ling,  returning  to  the  xxvl' 
\\'\\A\*A  one  afterwanU  to  put  in  the  "  tinishing  touches."  On 
!  <h1  to  siKjll  what  siie  had  copied,  she  pronounced  the 

ii  :  O,  U,  r,  and  the  last  Z,  A.,  T,  E.  She  also  miscalled  the 

S  in  "  sisters."  In  short  she  miscalled  three  of  the  four  consonants 
>x?fore  her,  but  repeate<l  the  tive  vowels  correctly.  Tested 
with  different  words  a  few  days  afterwards,  she  still  remembered 
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tho  vowoIh,  but  mode  seyeral  uiistakes  with  the  consotiaiitH. 
Though  tlie  act  of  (Mtpyin^  printed  characters  seemed  to  reiuior 
tho  iMittent  hut  little  assistance  in  her  recognition  of  thoin, 
the  contrary  held  good  with  regard  to  imt^en  symbols.  Wlu-n 
askeil  to  spell  out  a  word  written  in  the  "  round-han<l  '*  of  tho 
copy-lK)oks,  she  failed  with  several  letters ;  but  on  being  told  t«> 
copy  tho  unrecognised  eiigns,  or  to  run  hor  pencil  over  them  as 
if  ioriting  them,  she  in  most  cases  recognised  their  name  and 
significance.  This  experiment  was  repeated  several  times,  and 
the  patient  was  delighte<l  to  find  that  she  could  "jog  her 
memory  "  of  letters  in  this  way. 

The  recognition  of  those  printed  letters,  ihe  form  of  whiA 
icas  closely  allied  to  that  of  the  eorrespcmding  written  $tfmbol 
usually  employed  hy  her,  was  also  facilitated  by  this  device. 

The  condition  of  this  patient  is  of  some  interest,  when 
considered  with  reference  to  the  current  views  of  the  cerebral 
mechanism  by  means  of  which  written  and  8|K)ken  language  is 
appreciated,  and  by  means  of  wliich  we  are  enabknl  to  exj>ros.M 
our  thoughts  in  8|)oken  and  written  wortls. 

The  theory  by  which  the  foregoing  ease  seems  best  l\- 
plained  is  that  held  by  Dr.  Charlton  Bostian,*  which  ttgr»H»8  in 
many  jwints  with  that  enunciated  by  Prof.  Kussmaul  in 
*  Ziomssen's  CyclopaMlia/  vol.  iv. 

It  8Up|K)se8  the  presence  in  the  cerebral  cortex  of — 

(1.)  A  centre  for  the  perception  of  the  sounds  of  s|K)kcn 
words — the  auditory  word-centre. 

(2.)  A  centre  for  the  i)erception  of  th«-  t«»rni<  .-t  uiitt. n  ,.r 
printed  words — the  visual  word-centre. 

These  two  "  word-centres "  are  prolmbly  parts  oi  the 
iKjrceptive  centres  for  Hearing  and  Sight,  localised  by  Ferrier 
in  the  un|)cr  half  of  tho  suj)erior  tomiM)ro-8ph('n(»i«hil  convolu- 
tion, and  in  tho  angular  gvrus  and  aiijacvnt  part  of  the  supni- 
marginal  lobiilo  ros|>octively. 

Whenever  there  is  iirosont  in  our  consciousness  the  stMUul 
or  the  visual  symbol  of  a  word,  it  is  duo  to  the  activity  of  one 
t)f  thesis  centres.  This  activity  may  be  excite<l  by  afT  r« m 
impulses  from  the  organs  of  hearing  and  sight,  respectix  U  : 
e.g.y  the  sound  or  sight  of  a  familiar  name  excites  in  our  mind 
the  itlea  of  the  corn'sponding  object ;  and  conversely,  when  a 
known  object  is  pres(^nted  to  us  through  the  medium  of  our 
ears  or  eyes,  its  name,  uttered  and  written,  arises  more  or  leas 
vividly  in  our  consciousness. 

Th(!se  centn'M  may  also  res|K)nd  to  stimuli  originating  in 
tho  activity  of  other  arens  of  cerebral  structure,  as  when  wo 
voluntarily  or  involuntarily  recrall  tho  sound  or  form  of  a  wonl 
(associatioual  or  volitional  stimuli) 

•  'Hm  BoOn  M  an  Orgnii  nf  Mind,'  pfv  SOI,  618. 


1  ins  |H>wi'r  of  resp^Jiisc  to  siimuiiiiiKii  inmi  ;m  ass<KMat«*tl 
(*eiitru  in  also  illustnitoii  by  the  facility  witli  wliirh  the  idea  of 
a  Kouiul  is  excited  by  the  si^ht  of  its  written  or  printetl 
symUil,  wliiU\  on  the  other  hand,  a  8{)oken  worti,  though 
directly  Mtinuilating  the  auditory  word-centres,  elicits  in  tno 
visual  word-centres  the  image  of  its  form.  This  indicates 
a  close  union  between  the  auditory  or  visual  centres  for  the 
|><  r*  rption  of  wonis  by  fibres  allowing  the  passage  of  impulses 
in  >  ither  direction,  so  that  each  centre  is  capable  of  receiving 
btiinuii  from,  or  sending  them  to,  the  other. 

In  the  expresision  of  our  thoughts  in  speech  or  writing,  the 
action  of  the  auditory  and  visual  word-centres  calls  into 
jictivity  the  motor-regulating  or  kintesthetic  centres,  by  the 
aid  of  which  the  movements  of  the  vocal  organs  in  speech,  and 
the  hand  in  writing,  are  govemetl  and  co-ordinated. 

The  kiniesthotic  centre  for  8{>eech  movements  is,  as  might 
Ih)  8Up|K>8ed,  more  closely  connected  with  the  auditory  word- 
centre,  that  for  writing  movements  with  the  visual  word- 
centre.  [The  kintcsthetic  speech  centre  may,  however,  as  a 
result  of  8j>ecial  eiluciition,  oe  stimulated  directly  from  the 
visual  centre,  as  when  deaf-mutes  are  taught  to  s{)eak ;  and, 
simihirly,  the  centres  for  writing  may  be  stimulated  from  the 
auditory  centre,  as  in  the  ctise  of  persons  born  blind.] 

To  sum  up,  we  are  possessed  of  an  auditory  j>erceptive  word- 
centre  caiwble  of  receiving  at  least  three  kinds  of  stimuli  to 
action,  viz., 

1.  Volitional ; 

2.  From  ear ; 

3.  From  visual  wonl-centre ; 

and  capable  of  originating  stimuli  which  may  proceed  : 

1.  To  visual  word-centre; 

2.  To  kiiKPsthetic  centre  for  speech  movements. 
[3.  „        writing  movements.] 

We  have  also  a  visual  i>erceptive  word-centre  capable  of 
response  to  at  least  three  kinds  of  stimuli,  viz., 

1.  Volitional ; 

2.  From  eye ; 

3.  From  auditory  word-centre ; 

And  which  eau  originate  stimuli  proceeding  to, 

1.  The  auditory  word-centre. 

2.  The  kinesthetic  centre  for  writing. 
[3.         „        „        „        speech.] 

To  ai)|>ly  this  theory  to  the  case  before  us,  first  let  as  test 
the  auditoni  tcord-cetitre. 

The  patient  speaks  siwntaneously,  but  often  forgets  or 
mi<ns«'s    iiaiii'"^.      Th"    inaction   of  this  centre   to  vmitional 
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Htiiiiuli  iH  thcrofurc  slightly  impairod,  an<i  tii<  i>.i  inn  i  MiiKin 
fntiii  ptimlytic  aii<l  iiico-ordinuto  anincHiA  to  a  slight  t'xU'iit 

She  unuorstands  ]>crfectly  what  she  bears.  Iteaction  to 
stimuli  from  ear  is  therefore  normal. 

She  can  re|)oat  correctly  what  is  said  to  her.  The  relations 
of  the  auditory  word-centre  with  the  kina^sthetic  r"'itr..  f.,r 
s|)ecch-raovements  are  thus  seen  to  be  unimnaire^i. 

On  testing  the  visual  toord-centre  we  find  that  th<'  jtiitM-nt 
can  siM)ntaneously  express  herself  in  writing,  but  that  her 
written  language  is  subject  to  the  same  slight  defects  as  her 
8|K»kon  language. 

Though  her  sight  is  gootl,  >vritten  and  printe<l  matters  are 
unintelligible  to  nor.  iShe  is  only  able  to  recognise  a  letter 
hero  and  there,  and,  with  assistance,  to  spell  out  a  short  word. 
This  want  of  reaction  in  the  visual  word-centre  to  stimuli 
from  the  organ  of  sight  is  further  exemplified  by  the  gnuit 
difticulty  which  the  patient  experiences  in  naming  objects 
presented  to  her  view,  though  slie  is  jwrfectly  aware  of  their 
nature,  and  will  immediately  acquiesce  when  the  right  name 
is  nro|X)sed  to  her. 

The  fact  that,  on  handling,  tasting,  or  smelling  the  objects 
shown  her,  she  will  often  recoUetrt  their  names  though  unablo 
to  do  so  on  merely  seeing  them,  illustrates  the  ])ossibility  of 
stimulating  the  auditory  word-centre  through  the  tactile, 
olfactory  or  gustatory  perceptive  centres. 

That  the  patient  can  write,  both  si)ontaneously  and  from 
copy,  shows  that  the  connections  of  the  visual  wonl-ceiitre 
with  the  kintesthetic  centre  for  hand  movements  are  un- 
iniTHiired. 

Let  us  now  turn  our  attention  to  the  commissural  fibres, 
connecting  the  auditory  and  visual  wonl-centres,  which  an* 
employed  when  one  centre  is  called  into  action  by  stimuli 
directed  to  the  other.  When  words  are  repeatetl  to  th*- 
patient  she  can  write  them  down  correctly.  The  visual  centre 
IS  therefore  capable  of  stimulation  through  the  auditory  or,  in 
other  wonls,  toe  audUo-visual  fibres  of  the  oommissare  ari> 
intact. 

When  wortls  are  writt<Mi  down  and  shown  to  her,  or  when  a 
printed  book  is  put  before  her,  the  {mtient  cannot  read  aloud. 
Were  her  visual  wonl-centre  shown  to  be  normal,  this  inability 
to  n^ad  aloud  would  indicate  a  lenion  of  the  visuo-auditory 
commissural  fibres.  Since  her  visuail  word-centre  has  been 
shown  to  b<3  damaged,  it  is  not  im])robable  that  the  *biock*  is 
situatcMl  in  that  centre  and  m»t  in  the  commissurtil  fibres*.  It 
seems,  therefore,  that  a  lesion  of  the  visno-auditory  fibn  >  in 
this  case  is,  though  not  incomputiblr  with    nnr   theory,  vt  c 
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Imnlly  n'<jtiirr  1   \>\    n,  m  :.  u  ■  \i->ifni,  is  diflRcult  of  deraon- 
st  nit  ion. 

It  is  intorrstin;;  U>  notice  tin*  ft.ssistunco  aflurded  to  the 
{Mitiont,  in  her  efforts  to  rt^ad,  by  tlie  m;i  of  piussinj^  her  jmneil 
over  the  letters,  (M  if  writing  them.  This  phenomenon  has 
IxMMi  notice<l  by  Dr.  Bastian,*  who  quotes  a  case  reconled  by 
Westphal,  in  which  it  was  cleiirly  marked.  **  Apparently  the 
kiniesthetic  impressions"  [i.e.  impressions  of  "muscular 
srnse "  or  *'  sense  of  motion "]  "  were  capable  of  rousinpj 
ri'l;it<"l  ]>;irts  of  the  auditory  word-centre" — the  nervous 
iiiiiulsrs  1m  iiijr  Assumed  to  have  pitssed  directly  from  the  kin- 
tic  centre  for  writing  to  the  auditory  word-centre  or 
,„■■,,, I'tJy  to  it  via  the  more  closely  related  visual  word-centre. 

The  recognition  of  numeraJsy  while  letters  are  unintellip^ible, 
has  often  been  noticed  in  cases  of  this  kind.  Dr.  Bastian  ' 
aiccounts  for  it  by  the  supposition  that,  the  individual 
numerals  iH'ing  only  nine  in  number  while  the  letters  are 
twenty-six,  the  amount  of  individual  attention  directed  to  the 
former  must  have  been  greater,  and  that  the  patient  is  there- 
fore more  familiar  with  them.  It  may  be  urged,  however, 
that,  unless  a  man  has  been  constantly  engaged  in  pursuits 
which  necessitate  the  frequent  use  of  numerals,  he  will 
during  his  lifetime  have  devoted  a  much  larger  amount  of 
attention  to  letters,  since  one  may  read  or  write  many  pages 
without  the  aid  of  a  single  numeral,  while  one  rarely  sees  a 
}mge  of  numerals  w  ithout  a  single  letter. 

I  do  not  know  of  any  other  case  in  which,  as  in  the  present, 
it  has  been  noticed  tnat  the  vowels  were  better  recognised 
than  the  consonants. 

Note  on  Patient's  condition,  June  1887. — She  is  in  good 
general  he;ilth.  Her  memory  has  much  improved.  She  can 
read  a  few  lines  of  a  printed  book,  but  is  tired  by  the  effort, 
and  soon  becomes  unable  to  recognise  the  words.  Her  style 
of  reading  is  like  that  of  a  schoolboy  translating  "at  sight." 
She  goes  on  swimmingly  for  several  wonls,  then  hesitates  and 
guesses  the  meaning  of  the  next  word  from  the  context.  She 
will  thus  read  "  man  "  for  "  person,"  *'  godly  "  for  "  right- 
eous," &c. 

'  '  The  Brain  as  an  Organ  of  Mind,'  p.  C46,  note. 
*  Loe.  eU.  p.  6&I. 


TABES  DORSAIJS— ATAXIA  LAllVXiilS. 

BY   WILLIAM   GAY,  M.D ,  M.R.C.P. 

It  18  well  known  that  aflTections  of  the  larynx  arc  occasionally 
found  in  the  course  of  tabes  dorsalis.  Two  of  them,  8[>asni  of 
the  adductors  of  the  vocal  cords,  and  bilateral  abductor  piiralysis, 
have  received  considerable  attention  and  are  now  inelude<l 
among  the  well-recognised,  but  somewhat  rare,  symptoms  of 
the  disease. 

Not  so,  however,  ataxia  of  the  vocal  cords,  which,  proliably  on 
account  of  its  extreme  rarity,  has  received  but  very  scant 
notice.  Indeed,  the  only  reference  to  the  condition  I  have 
been  able  to  find  in  English  or  French  literature  is  in  Oowers' 
*  Diseases  of  the  Nervous  .System,*  voL  i.,  where  it  is  said 
that "  a  sort  of  ataxic  irregularity  of  the  vocal  cords  has  been 
describeti  by  Uht(»ff." 

I  have  ventured  therefore,  to  put  the  following  case  on 
record,  although  it  presents  few  other  features  of  any  interest :  — 

*  G.  A.,  est.  35,  coachman,  carao  to  Moorfields,  September  I5lh. 
1886,  complaining  of  sr^uint  and  diplopiti.  His  mother  in  alive,  a;t. 
70,  but  his  father  died  at  60  from  "  diink."  Thoit;  \h  no  his'ory  of 
any  hcrcilitary  neurosis.  He  is  married  and  has  oi^ht  chiMn  n. 
three  of  whom  have  died  from  conBaiuptiun,  bronchitlM,  and  uicnin- 
gilis  respectively.  IIo  admits  gonoirhcca,  but  denies  syphilis,  of 
which  I  carefully  enquired,  but  could  find  no  evidence. 

Twelve  months  ago  the  right  eyelid  drooped,  the  eye  iffi<lf 
turned  outwards  and  he  suffered  from  giddiness  and  dipl<'[>ia. 
Four  months  later  numbness  of  the  fonr  fingers  of  the  right  hand 
came  on,  and  he  had  what  ho  called  rheumatic  pains  down  the 
sliin,  Init  they  seem  to  have  been  of  an  aching  character  and  not 
at  all  liko  lightning  pains. 

At  present  tlio  right  eye  cannot  be  moveil  past  the  midr.le  line 
inwards,  and  the  upper  and  lower  movements  are  limited.  No 
nyHtagmus.  Little  i)to8i8  now  romainn,  but  the  lid  is  rai8e<l  with 
a  doul>Io  jerk,  as  if  two  effortu  were  ro^iuirtnl  to  acoumpliith  it. 
Tlio  pupils  measure  3.5  mm.,  are  ot\ua\  and  contniot  to  acoonimoda- 
tion,   but   not   to   light.      Neither   is    round,   but  more   or   Irsx 
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triangular,  of  course  witli  tlui  all^k•^  wull  mundcd  off.  Tho  near 
}Mnnt  irt  at  Hevoutocn  inclios  in  Inith  eyes,  iiulicating  a  considerable 
weakncHM  of  acconimodation  in  a  man  «>f  his  age.  Dintant  viHion 
normal.     No  hypermetropia  or  coluui  Mindnora.     Fiindufl  normal. 

Knec-jeiks  absent  ;  niii^turition  normal.  Not  tho  Hlightobt  un* 
8tea<linee8  with  the  eyes  shut  and  fiet  together.  No  abnormality 
of  Btinsatiou  anywhere,  exwpt  in  tho  four  finger«  of  tho  riglit 
hand,  which  are  still  numb.  With  that  hand  ho  utterly  failn  to 
|>erform  any  highly  co-onlinated  act,  e.g.  the  buttoning  of  his  coat. 
Ho  aW)  makes  a  very  bad  shot  at  his  nose,  when  he  endeavours, 
with  eyes  chtsod,  to  touch  it  wiih  his  forefinger.  Theie  is  no  such 
difKculty  with  the  left  hand,  nor  are  those  fingers  numb.  Tho 
aching  pains  in  the  legs  continue.  No  girdle  pain.  Special  senses 
normal.  No  bulbar  symptoms.  Soft  ])alate  normal.  No  t rumor 
of  tongue.  There  is  occasional  vomiting,  but  nothing  at  all 
suggestive  of  gastric  crises.  His  tongue  is  foul,  and  he  suffers, 
and  has  done  for  the  last  few  monthR,  from  the  belching  of 
enormous  quantities  of  wind.  It  happens  perhaps  once  or  twice 
every  minute,  and  is  evidently  quite  distrej'sing.  'I'he  only  other 
]>atient  I  have  ever  met  at  all  approaching  him  in  this  respect  was 
himself  a  tabetic. 

Twelve  years  ago  it  was  noticed  that  C.  A.  had  two  voices,  a 
high  and  a  low,  but  what  this  meant  I  could  not  quite  make  out, 
nor  coxild  he  explain.  Twelve  months  ago  it  underwent  a  change 
and  became  as  at  present,  though  not  so  marked.  It  very  much 
resembles  the  cracked  voice  of  pulHjrty.  There  is  a  rapid  change 
occurring  every  three  or  four  words  from  his  natural,  rather  deep- 
tontd  voice  to  a  high  falsetto  key.  This  peculiarity  in  the  voioo 
drew  my  attention  to  the  larynx,  where  I  found  the  following 
condition  of  affairs.  There  was  a  total  loss  of  all  rhythm  and 
regularity  in  the  action  of  the  cords.  They  were  capable  <;f  being 
coinpb  tely  adducttd  during  phonation,  and  abducted  during  in- 
spiration, but  the  latter  by  starts  and  jumps  only.  Sometimes 
they  would  separate  for  two  or  three  mm.,  ht-Kitate  and  then 
actually  come  together  again,  before  being  suddenly  fully  abducted. 
Theys  always  acted  in  unison,  but  the  left  cord  seemed  the  more 
affected.  Dr.  Semon,  who  kindly  saw  the  case  with  me  afterwards, 
conoboraled  the  above  description,  except  that  he  did  not  see  the 
cords  come  quite  together  after  once  they  had  commenced  to  be 
alniucted.  It  is  impossible  to  say  wliother  this  ataxic  irregularity 
of  the  cords  was  influenced  by  the  volitional  element  of  respiration, 
or  not,  but  my  impression  is  that  it  was  most  marked  during  his 
earliest  examinations,  when  he  had  to  make  greater  efforts  to 
breathe  as  directed,  than  were  required  afterwards. 

There  was  no  history  of  laryngeal  crises.  Thoracic  respiration 
was  carried  on  with  perfect  rh.xthm  and  regularity.  Pulse  80, 
small,  rather  irregular,  as  if  a  b«at  were  occasionally  dropped. 
Sounds  normal.  Six  months  later  his  condition  remained  un- 
changed, except  that  his  pains  had  disappeared  and  his  voice  was 
becoming  more  "cracked."  Th«  treatment  consiuted  of  Pot.  lod. 
gr.  X.  tor  die. 
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Thft  evidence  in  favonr  of  the  disease  lieinp  primarily  tabe« 
dorsalis  is  not  preat,  but  I  take  it  that  the  aljsencc  of  kiioo- 
jerks  (which  was  frequently  tested),  the  presence  of  the  Argj-ll- 
Kobertson  pupils,  the  partial  paralysis  of  the  third  nerve  and 
the  numbness  and  inco-ordination  of  the  finp^rs,  are  snflfli  '  * 
in  the  absence  of  symptoms  of  general  paralysis,  to  esta 
the  diagnosis. 

The  jxKruliar  falsetto  voice  may,  of  course,  be  only  a  coin- 
cidence and  have  notliing  to  do  with  the  rest  of  the  case,  but  I 
am  inclined  to  consider  it  a  jmrt  of  the  ataxia  of  the  v(h'u1 
cords,  and  due  to  a  similar  condition  of  Home  fibres  of  the 
j)hoi)atory  muscles.  If  it  came  on,  as  he  asserted,  twelve  months 
a«;o,  it  would  correspond  roughly  with  the  commenninent  of 
the  development  of  the  disease,  as  shown  by  the  third  nerve 
paralysis  and  the  numbness  of  the  fingers.  The  condition  too 
IS  evidently  progressive,  as  he  himself  has  noticed.  Oppen- 
heim  ^  describes  a  case  of  tabes,  in  which  there  was  a  falsetto 
voice,  but  in  this  instance  there  were  also  laryngeal  crises  and 
imralysis  of  the  posterior  crico-arytwnoids  and  right  lateral 
crico-aryta?noid  muscles,  as  well  as  difticulty  in  swallowing 
and  temjK)rary  failure  of  the  heart  If  we  except  the  slight 
irregularity  of  the  heart,  there  is  nothing  in  my  own  cast?  t*) 
point  to  any  further  affection  of  the  8th  ner>'e  nuclei,  than 
that,  which  is  probably  the  cause  of  the  ataxia  of  the  conls. 

I  have  notes  of  two  other  cases  of  tabes  with  an  irregularity 
of  the  pupils  similar  to  that  described  above,  so  that  tli.tt 
condition  cannot  be  a  very  rare  one. 

>  *  Berlin,  klin.  Woch.,'  Jon.  26, 1885. 


rA>i:  ur   \li  -I  I  l.Ai;   llVrERTONU.iTV. 

DY   RODEUT  tiAl-M'lJV,  M.h.   (KDIN.) ;   F.B.C.P.   (LOND.) 

/■'••■"■■•!  to  ike  Gnuml  ITogpUal,  Birmingham ;  Cotumlting  Phytieian  to  the 
Hmptal/or  Women^  the  £jfe  Uofpital.,  de. 

John  ^IcGuike,  aged  GQ^  tailor,  was  admitted  into  the 
General  lIos[»ital  on  July  Ist,  18S7,  complaining  of  stoppage 
of  the  bowels,  weakness  of  the  legs  and  arms  and  impaired 
night.  This  illness  begitn  six  months  ago,  and  has  graanally 
got  worse.  He  noticed  his  sight  began  to  fail  about  3Iarch, 
and  his  luin<ls  Injcame  affected  at  the  beginning  of  June.- 

His  jtr»*vit»ns  health  had  been  good;  he  admittefl  having 
had  syphilis  forty  years  before,  and  that  he  had  been  a  heavy 
drinker.  He  had  not  met  with  any  serious  injury,  fall  or 
blow  on  the  back. 

He  was  a  widower;  had  had  five  children,  three  died  in 
infancy,  two  were  living  in  good  health. 

He  walked  with  his  feet  apart,  and  turned  round  with 
ditliculty ;  he  did  not  stand  steadily  with  his  feet  together  and 
his  eyes  closetl,  nor  could  he  steauy  himself  on  one  foot  so  as 
to  step  n|Km  a  chair.  He  had  great  difficulty  in  walking 
upstairs,  and  could  only  do  so  by  holding  the  balustrade; 
alter  going  up  a  few  steps  he  became  more  unsteady,  and  there 
were  clonic  spasms  in  the  calf  muscles.  He  also  complaine<l 
of  numbness  and  tingling  in  the  hands;  of  loss  of  memory, 
especially  for  words,  with  hesitation  in  speaking. 

There  was  no  h)ss  of  power  distinctly  to  be  made  out  in  any 
group  of  muscles,  nor  any  rigidity. 

There  were  no  girdle  or  lightning  pains ;  no  abnormal 
pi;'  ■  feelings  of  heat  or  cold  or  formication;  no  impair- 

II.  usibility  to  touch,  tickling  or  min.     Pupil  reflexes 

normal.  Knee-jerk  exaggenite<l  on  lx)tn  sides.  tSuj>erficial 
reflexes  present;  no  ankle-clonus.  Ophthalmoscopic  appear- 
ance of  fundus  in  both  eyes  quite  normal,  except  some  natural 
presbyopia. 

Process  of  Case. — By  July  5th  he  could  walk  alone  fairly 
fast  and  with  confidence.  The  gait  was  jerky  and  he  picked 
up  his  feet  too  high.     The  clonus  of  calf-muscles  had  gona 

July  &h. — Articulated  quite  well,  and   said  that  he  had 
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lost  the  numbness  in  his  fingers.  On  July  11th  he  said  the 
difficulty  of  speaking  had  "gone  away  from  him,"  that  he 
could  remember  better  what  he  read.  He  continue<l  to  pro- 
gress till  his  discharge  on  July  20th,  when  he  h'ft.  ul.l.-  t..  uiilk- 
very  well 

When  this  case  came  under  mv  observation,  I  kimm%  iiouiint; 
of  the  group  of  cases  described  so  well  by  Dr.  A.  Huj;h«»« 
Bennett  at  the  Neurological  Society  last  summer.  As  it 
appears  to  be  an  illustration  of  a  rather  rare  condition,  and 
one  that  puzzled  me  a  goo<l  deal  at  the  time,  I  venture  to  send 
these  brief  notes  for  publication.  The  treatment  used  was  the 
daily  inunction  of  a  drachm  of  mercurial  ointment,  ten  grains 
of  iodide  of  potassium  three  times  a  day,  and  a  draught  con- 
taining fifteen  minims  of  fluid  extract  of  cascara  at  bedtime 
when  the  bowels  were  not  open.  I  do  not  now  att^ich  any 
importance  to  the  specific  treatment  in  the  cure  that  resulted, 
but  attribute  this  chiefly,  if  not  altogether,  to  the  rest* 

*  Since  this  was  written  he  hu  been  an  tn>p*tient  again,  and  the  reaolt  has  ft 
little  mo<liflMl  my  opinion  aa  to  the  effect  of  apecifie  trealmont;  for  he  aNOwd  to 
nmke  viry  little  iniprovpment  until  the  momirial  iniincliona  wen  raaoiMd.  Ha 
is  now(L>«c.  6th)  fairly  8t<-a4)y  on  liia  legs.pnd  the  knee-jerka  are len  eiaggcr»t«.>d. 


A  CASE  OF  EPILEPSY  WITH  EXOPHTHALMIC 
GOITRE— NEUROTIC  HISTORY. 

BT  JAMES  OLIVER,   M.B.,  r.R.S.   (eDIN.)    . 

Rosa  S.  act.  23,  single,  came  under  my  care,  complaining  of 
swelling  in  the  neck,  palpitation,  and  prominence  of  the  eye- 
balls. Menstruation,  established  at  the  age  of  seventeen,  h&s 
been  regular  in  its  recurrence  till  twelve  months  ago,  since 
when  there  has  been  complete  amenorrhccia.  The  monthly 
flow  has  always  been  scanty,  frequently  amounting  only  to  a 
few  drops. 

At  tne  age  of  seven,  the  patient  began  to  suffer  from 
epileptic  disturbance,  originating  in,  and  being  confined  to 
the  higher  intellectual  nerve  centres,  determining  merely  a  loss 
of  senses.  During  such  attacks  she  wouM  maintain  her  position 
throughout,  and  although  t^ilking  or  engage<l  in  any  amuse- 
ment, would  as  a  rule  evince  nothing  more  than  a  peculiar,  yet 
withal  characteristic  stare  and  fixity  of  the  eyes.  Occasionally 
when  this  abolition  of  consciousness  was  somewhat  prolonged, 
she  would  partially  undress  herself,  a  disposition  unfortunately 
too  often  manifested  by  patients  during  this  epileptic  state. 
From  seven  till  seventeen  years  of  age,  when  tne  functional 
activity  of  the  uterus  was  manifested,  the  epileptic  attack  of 
almost  daily  occurrence  had  consisted  merely  of  fleeting  uncon- 
sciousness, spoken  of  by  the  patient  as  a  "  blank."  With  the 
initial  establishment  of  the  catamenial  discharge,  however,  she 
was  the  subject  of  her  first  fit,  or  motor  manifestation  of  the 
epileptic  disturbance,  tiie  discharge  which  hitherto  had  been 
confinetl  to  the  higher  nerve  centres,  having  spread  to  and 
invade<l  all  the  cerebral  representative  structures  of  the  body. 
It  is  frequently  alleged  that  females  who  suffer  from  epilepsy 
in  early  life  will,  on  attaiuing  the  age  of  puberty,  when  the 
generative  functions  become  evolved,  experience  immunity 
from  this  grave  nerve-disorder.  Although  this  may  very 
occasionally  happen,  close  scrutiny  teaches  us  that  this  age 
corresponds  with  that  recognised  as  the  greatest  epilcptogene 
periml,  and  that  the  molecular  nerve  disturbance  is  more  likely 
to  be  augmented  than  lessened,  because  of  a  defective  power  of 
adaptation  on  the  {wrt  of  the  epileptic  individual  to  those 
changes  correlated  with  the  establishment  of  sexual  activity. 

2  K  2      * 
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A  year  aj^o,  nationt  began  to  complain  of  failing  langtiid 
and  tirod,  the  slightest  exertion  in«luced  shortness  of  br»?ath 
and  a  sharp  sudden  pain  referred  to  the  pit  of  the  stommrk. 
Two  montus  later,  she  remarked  the  existence  of  a  slight 
swelling  in  the  neck,  which  has  progressively  increased,  and  is 
the  result  of  change  in  the  thyroid  gland,  affecting  more 
e8{>ecially  the  left  half  of  this  structure.  Himultarn'ously  with 
the  appearance  of  thyroid  enlargement,  a  ])r(>minenc«'  of  the 
c'yeballs  was  not<*d,  which  too  lias  Ix'on  slowly  progn^ssive. 
Occiwionally  an  ('niption  appears  in  the  front  of  Ijoth  logs,  of 
the  nature  <»f  erythema  nmlosum.  The  pulse  numbers  120  jier 
minute,  whilst  the  temperature  registers  99''*  4  F.  There  is 
no  cAnliac  bniit  to  be  detected. 

Family  hhtory. — The  mtient's  paternal  grandfather  waa 
addicte<l  to  alcohol,  and  aie<l  at  the  age  of  twonty-nine  from 
wmo  pulnumary  disease.  The  father  and  mother  are  bt>th 
living:  the  father, age<l  fifty, is  epileptic, and  has  been  subject 
to  fits  ever  since  he  was  eighteen  yenrs  of  age ;  the  mother  is 
apparently  healthy.  One  brother  died  at  the  age  of  ten,  after 
an  illness  of  three  wet^ks,  the  symptoms  Ixfing  those  of  a 
cerebral  character.  Another  brother,  age<l  eleven,  is  at  present 
under  my  c^ire.  Jlo  is  totallv  blind,  suAVts  from  severe  headache 
and  o<H*asional  sickuc&s.  'Phe  history  given  by  the  mother  is 
that  the  boy  four  years  ago  had  a  fall  at  school,  after  which 
he  complained  of  headache  for  one  week  only,  and  remained 
apparently  perfectly  well  till  twelve  months  ago.  The  mother 
then  uote<l  that  every  morning  aft^^r  a  night's  rest,  on  leaving 
the  recumlH'nt  jxjsition,  ho  was  sick.  At  the  same  time  he 
l)egan  to  suff'er  from  occ4isi<mal  violent  pains  in  the  head, 
which  caused  the  little  fellow  to  scream  out.  Two  months 
later  he  was  notice<l  to  stumble  over  little  things  which  lay 
in  his  way,  and  also  that  he  could  not  distinguish  articles  of 
fcKxl  on  the  table.  The  loss  of  vision  has  been  slowly  pnjgn-s- 
sive,  so  that  now  he  is  wholly  nnablo  to  appre<Mato  a  strong 
light  reflected  from  the  mirror  when  it  impinges  on  the  rt^tina. 
There  is  marked  atrophy  of  lx)th  optic  discs,  which  pre8«'nt  a 
somewhat  ^K>arly  as|)ect  with  enlarged  veins.  The  symptoms 
are  thase  ot  a  now  lyrrowth  in  the  brain,  but  then^  is  nothing  to 
guide  US  in  determining  its  location. 


ATAXIA  IN  THE  DOJNKti. 

NOTE   BY   DAVID   DRUMMOND,   M.D. 

While  spendingj  a  few  days  at  Moflat  in  Dumfriesshire,  ia 
coinjMiuy  with  a  small  party  of  friends,  amungst  whom  was 
Dr.  Rutherford  Morison  of  Hartleixx)l,  an  interestini^  case 
sugt^esting  important  questions  in  com{)arative  pathology 
came  under  our  notice.  The  subject  of  our  observations  was 
a  donkey  of  uncertain  years,  though  I  gatheretl  that  he  was 
considere<l  in  the  neigiibourlujod  to  have  passe<l  the  rij>e  age 
of  twenty.  My  attention  was  first  called  to  his  condition  by 
an  enterprising  young  lady  of  an  inquiring  tuni  of  mind,  who 
discovereil  the  animaPs  peculiarities  on  inducing  him  to  follow 
her,  which  he  attempted  to  do  with  considerable  alacrity, 
displaying  at  the  same  time  a  most  singular  gait,  characterised 
by  the  grossest  inco-ordination,  amounting  almost  to  the 
grotesque.  He  reeled  from  side  to  side,  and  staggered  along, 
throwing  his  legs  out  in  a  most  irregular  manner.  Oc- 
casionally he  seemed  on  the  point  of  falling,  but  always 
managed  to  save  himself.  The  impairment  appeared  to  oe 
due  more  to  a  want  of  control  than  to  actual  feebleness,  for 
the  shifting  of  the  feet  necessjiry  for  the  maintenance  of  his 
equilibrium  in  standing  or  walking  was  performed  in  a  fairly 
active  way. 

Being  much  interested  in  the  cjise,  and  having  found  the 
owner's  cottage,  Dr.  Morison  returned  with  me  next  day  to 
make  further  observations.  We  found  that  the  pupils  were 
mere  pinholes  and  did  not  respond  to  any  form  of  stimulus.  It 
was   apparent  that   the   gait  resemble<i  closely  the  mode  of 

Ijrogression  of  many  tabetic  patients,  and  the  resemblance  to 
ocomotor  at^ixia  wjis  intensified  by  the  discovery,  that  the  poor 
animal  was  quite  unable  to  walk  or  st^md  with  his  eyes  blind- 
folded, for  on  being  te8te<l  in  this  way,  he  reeled  for  a  moment 
and  then  fell  to  the  ground. 

Having  effected  a  purchase,  and  laid  under  contribution  the 
services  of  the  neighbouring  gamektH'j>er,  a  post-tiiortem  wjis 
made  by  the  aid  of  some  instruments  kindly  lent  by  Dr. 
Grange  of  Moffat,  and  the  lumbar  enlargement  of  the  spinal 
cord  and  (»art  of  the  great  sciatic  nerve  were  removed  for 
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microscopical  examination.  Examined  fresh,  the  posi<ii<>i 
coliiinns  were  cntirelv  free  from  the  appearances  so  character- 
istic  of  the  ribl^n  sclenjeis  of  tabes. 

After  hardening,  the  sections  of  the  cord,  stained  \sitlj 
carmine,  allowed  a  deep  red  zone  extending  nearly  half-wuy 
round  the  postero-lateral  surface.  On  microscopical  examina- 
tion, the  deeper  stained  area  was  seen  to  be  an  annular  or 
marginal  mvelitis  or  sclerosis.  It  embraced  both  posterior  roots 
and  extended  into  one  lateral  culumn.  The  clianges  were 
evidently  chronic,  and  apiKMired  to  l)e  indep*ndf  nt  of  menin- 

fitis.  They  were  ossontially  int<>rstitial ;  and  little  else  than  a 
ense  overgrowth  of  neuroglia,  in  which  were  a  large  number 
of  nuclei  and  a  few  nerve  elements,  could  be  seen.  The 
remainder  of  the  spinal  cord  was  healthy,  and  the  sciatic  nenre 
was  normal. 

NetocatlU-on-Tifne, 


r. 


(  A.^h  Ml-   t  ANCKli  OF    TJIK  likiilT    l.OJiE   OK    TiiE 

(;kuebp:llum   and  left   lenticular  nu- 
clel8:  mauked  veutigo;  no  paralysis. 

BY   BYROM   BRAMWELL,   M.D.,   F.R.C.P.    (EDIN.) 

Observers  are  pretty  well  agreed  that  Icsiuns  of  the  corpus 
htriatuiu,  so  long  as  they  do  not  implicate  the  motor  strands  of 
the  internal  capsule,  may  be  unattended  with  any  marked  or 
|x?rsistent  j)araiy8i8. 

In  the  '  Edinburgh  3Iedical  Journal '  for  February  1879, 
.  01)7, 1  have  rcjK'ated  a  case  in  w  hich  almost  the  whole  of  the 
eft  nucleus  caudatus  was  destroyed  by  a  tubercular  tumour, 
and  in  which  there  was  no  localised  loss  of  motor  power.  In 
the  following  aise,  in  which  a  secondary  nodule  of  cancer  had 
practically  destroyed  the  whole  of  the  left  lenticular  nucleus, 
the  mass  of  new  growth  being  very  sharply  defined  and  limited 
to  the  ganglion,  paralysis  was  also  absent. 

The  very  marked  character  of  the  vertigo  and  the  peculiar 
sensation  which  the  patient  exi)erienced  of  "  the  ceiling  falling 
down  on  the  top  of  her  "  are  also  interesting  features  of  the  case, 
and  were  doubtless  due  to  the  large  nodule  of  cancer  which 
hjus  developed  in  the  right  lobe  of  the  cerebellum,  and  which 
was  exerting  marked  pressure  uj)on  its  middle  |>eduncle. 

The  development  of  the  new  growth  within  the  cranium  was 
somewhat  slow,  for  death  did  not  take  pla<*e  until  six  months 
after  the  cerebral  symptoms  declared  themselves. 

The  notes  of  the  case  are  as  follows : — 

Mrs.  A.,  nt.  61,  was  seen  iu  oousultation  with  Dr.  Murray  of 
Galashiels,  on  13th  July,  1886. 

Eight  mouths  previously  Dr.  Murray  had  excised  the  left 
Uiumnia  and  tioiuv  of  the  axillary  glauds,  which  were  ufl'ec-ted  wiiL 
cHUtvr.  The  |>aticnt  made  a  Hutisfactory  recovery,  the  wuuiul 
belling  by  the  firtit  intention  ;  and  remained  in  guo<l  health,  for 
sixniuuths — until  the  end  t»f  May,  IHHG.  She  then  began  to  suffer 
fnini  severe  headache  and  veriign  ;  her  gait  bouame  unsteady,  and 
like  that  of  a  i>erwjn  affected  with  drink. 

On  June  L«f,  she  was  seized  with  wliat  her  daughter  thought 
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was  a  fit.  Dr.  Murray,  who  was  immediately  sent  for,  fuuiiJ  her 
Hensiblo,  but  Bomowhat  confused ;  the  muscles  of  the  right  side  of 
the  faoe  were  paialysed,  the  mouth  being  slightly  drawn  to  the 
luft.  She  oi>iu|)lainud  uf  "  dreadful  "  I'ains  all  over  her  head.  She 
remained  in  much  the  same  condition  until  Juno  20th,  when  she 
had  another  Ho-aillud  fit  or  faint.  Dr.  Murray  wa«  unable  to 
satinfy  himself  that  there  were  any  diHtinct  spaHmodic  muHcuIar 
contractions;  the  attack,  ho  says,  rcscnibU-d  rather  a  faint  than 
an  epileptic  fit.  After  Miis  attack,  the  patient  l)ecame  niu'li 
excited,  like  one  Hufleriug  from  delirium  tremens:  she  inhi>t-'<l 
upon  getting  out  of  bed  ;  wanted  to  danoe;  said  she  felt  fine,  iVc 
After  a  week's  duration,  this  excitement  subsided,  and  wuh 
succeeded  by  vomiting. 

At  the  time  of  my  visit,  the  headache,  vomiting,  and  vertigo  were 
sHid  to  be  very  jwrsistent  and  severe.  The  patient  oomjdained 
that,  when  her  eyes  wereojKjn,  she  felt  a«  if  the  ceiling  were  falling 
down  on  the  top  of  her,  and  that  objects  in  the  rot»m  were  moving; 
round  her;  she  was  unable  to  say  in  which  direction  they  movetl. 
Tiie  retinal  veins  were  large,  and  the  edges  of  the  disc  swollen  and 
blurred ;  in  other  words,  there  was  distinct,  but  not  int^-nst*, 
double  optic  neuritis.  There  was  no  perceptible  paralysis  in  any 
part  of  the  l>ody. 

The  glands  on  the  loft  side  of  the  neck  were  enlarged  and 
evidently  canceroiut ;  and  it  was  evident  that  secondary*  deposits 
of  cancer  were  also  developing  within  the  cavity  of  the  craniiim — 
in  all  probability  in  the  cerebellum. 

Snhm-quritt  prtHjrvM  of  the  Caste. — For  some  three  months  aflt  i 
visit,  the  patient  remained  much  in  ttalu  qtio,  the  headache,  vomit- 
ing and  vertigo  being  very  s«)vero  and  distressing.  Towanls  the 
later  stages  of  the  case,  the  severity  of  the  symptoms  alNkto<),  the 
uiental  faculties  became  clouded ;  and  for  the  last  month  c»f  her 
life  the  patient  lay  in  a  semi-comatose  condition.  After  the  first 
fit,  the  right  side  of  the  face  was  as  has  already  been  mentioned, 
tem|)orarily  i)araly8e<1 ;  but  the  loss  of  power  disap|)eared  after  a 
couple  of  days.  Throughout  the  whole  course  of  the  ca-^e.  Dr. 
Murray  was  unable  to  detect  paralysb  in  any  other  |)art  of  the 
body.  It  is  of  course  imix^sible  to  assert  that  there  may  not  have 
been  some  paralysis  in  the  later  stiges  of  the  ca*H) — when  the 
jmtient  lay  m  a  somi-comatoHo  c*ondition  ;  but  if  any  lt»calised  loss 
of  motor  jiower  was  present,  it  was  n»»t  rct^ognisable.  Dr.  Mnrray 
nsMures  me  in  the  most  positive  manner  that  (with  the  u 

of  the  temporary  loss  of  jxjwer  in  the  facial  muscles,  \v  ^ 

IxHMi  referred  to  above)  there  was  never,  s6  far  as  he  c<>ul<i  h 
any  jMimlysis.  I  may  perhaps  add  that  the  ca.««e  wa*  <»! 
watched,  for  l)oth  Dr.  Murray  and  myself  were  much  int«mit4«4l  in 
the  peculiar  vertiginous  sensitions;  and  Dr.  Murray  kindly 
undert(M)k  to  note  any  fresh  symptoms,  which  might  develop  after 
my  visit,  and  to  obtain  permission,  wIumi  tln«  pnfJ.i.t  .i;,«i  t,, 
exHinino  the  Ixidy  jMst-siorteaL 

Death  took  place  on  November 'i5th  ;  and  I  m a  1  n 

November  27th,  the  hr-ad  only  being  exaunnvtl. 
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Tiiere  wore  ektensivr  di  |»>-it8  of  cancer  in  the  cicatrix,  lufi 
axilli^  aiul  luft  sido  of  tho  neck. 

The  Hcalp,  8kull-c«p,  and  external  anif.icc  ut  tliu  dura  mater 
wore  uijrniiil.  Tho  convolutions  were  somewhat  flattouwl,  but  the 
Hurfacc  of  tho  brain  waa  by  no  means  so  anteniic  aa  one  often  sees 
it,  in  caaca  of  iiitra-crania)  tumour.  The  arteries  at  tho  baae  of  tho 
brain  wore  markedly  athoromatou8. 

The  rigitt  lobo  of  tho  corebellum  was  adherent  to  tho  dura 
mater ;  and  a  firn>  hard  mass  could  bo  felt  in  its  interiur.  There 
were  no  de{>o«ita  of  new  growth  to  be  seen  on  the  Hurface  uf  tho 
cerebrum. 

The  organ  was  injected  with  MUllcr's  fluid,  and  hardened,  as  a 
whule,  in  the  manner  described  on  page  435. 


FlO.  1. — TrausTorse  vertical  section  ihrouKh  tlie  l>rain  of  Mrs.  A.,  showinp  n  cancerous 
<le)Ki«it(Mi  in  the  poeiliou  of  tbo  left  Icuticular  nucleus,  Couaiderably  lew  tltau 
Uie  nalonl  use. 


At  the  end  of  six  weeks  it  was  cut  into  a  series  of  transverse 
vertical  sections.  A  small  nodule  of  cancer,  about  tho  hize  of  a  three- 
penny piece,  Wiis  present  in  tho  up|>er  end  of  the  right  ascending 
{larietal  convulation.  A  larger  nodule,  on  section  aliout  tho  sixe  of 
a  ahilling,  had  completely  destioyed  the  lenticular  nucleus  on  tho 
left  side  (see  Fig.  1).  Tho  mass  of  new  growth  was  sharjily 
defined  and  singularly  limited  to  the  position  of  the  ganglion,  tho 
adjacent  strands  of  tho  intomul  ca|wuIo  Ijoing  a|)i)arently  little,  if 
at  all,  implic-utod.  A  largo  masHttf  i-ancer,  fully  the  hv/a:  of  a  small 
hen's  egg,  wiis  situated  in  tbo  right  lobe  of  the  corebellum ;  the 
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adjiicuiit  middlu  peduncle  was  ouuitidunibly  oompreHiiod  by  the  iums 
of  new  growth. 

On  niicroHC  ipical  examination,  the  Htructure  of  thvms  tamouni 
wait  foand  to  be  t^  pieally  cauoerouH. 


KiG.  2. — Traimverue  section  throuKli  the  jk»ih*  Varolii  uiul  «« n  IhIIuiii,  hI; 
Urge  Oiiicvroiis  iua«8  in  the  right  lobe  of  the  a-rebclluiu.     S  >iu*'«hfit  1 
thu  actiinl  size.     Thu  letter  I  p<nut4i  to  the  pons  Vuolii,  aud  li  to  tti<    cuu- 
ceruus  tumour. 


A   pf:culiar   lAsi:    ok   jjlvd  -  poisoning   in 

WillCH  THEUE  WAS  MARKED  LOSS  OF  VISION, 
liOTlI  FOR  WHITE  AND  FOR  COLOURS,  WITH- 
OUT ANY  CHANGES  IN  THE  FUNDUS  OCULI ; 
AND  IN  WHICH  RAPID  RECOVERY  TOOK 
PLACE  UNDER  SULPHATE  OF  MAGNESIA  AND 
IODIDE  OF  POTASSIUM. 

BY   BYROM   BRAMWELL,  M.D.,  F.B.O.P.  (EDIN.) 

In  the  great  majority  of  cases  of  lead  encephalopathy,  in 
which  dimness  of  vision  is  a  prominent  symptom,  well-marked 
changes  in  the  optic  discs— double  optic  neuritis  or  optic 
atrophy — are  recognisable  by  means  of  tiie  ophthalmt^cope. 

Tne  following  case  is,  in  my  experience,  quite  exceptional, 
inasmuch  as  the  discs  were  absolutely  healthy. 

The  rapid  manner  in  which  the  symptoms  disappeared  under 
treatment ;  the  peculiar  character  of  the  limitation  of  the 
colour  fields ;  and  the  presence  of  the  muscular  tremor — a 
symptom  which  is  amongst  the  rarer  manifestations  of  lead- 
{x>isoning — are  interesting  and  importiint  features  of  the  case. 

The  notes  of  the  case  are  as  follows  : — 

J.  H.,  aet.  30,  employed  in  a  paint  manufactory,  came  under  my 
notioo  as  an  out-patient  at  the  Edinburgh  Royal  Infirmary,  on 
October  19,  1887,  complaining  of  dimness  of  vision,  headache, 
general  malaise,  and  exhaustion. 

PreoiouM  EUtortf. — The  patient  stated  that,  until  three  years  ^o, 
he  was  employed  as  a  fireman  on  board  a  steamer ;  and  that  until  a 
year  ago,  when  his  present  illness  commenced,  ho  enjoyed  excellent 
health.     He  has  never  sufTercd  from  syphilis  or  gonorrhcea. 

For  the  past  throe  years  he  has  worked  in  a  paint-uiill,  and  hsis 
luid  to  take  his  turn  with  the  other  men  in  ''  mixing  the  litharge." 
Knowing  that  many  of  the  men  empl«>yed  in  this  way  suffer  from 
leatl-poisoning,  ho  has  been  on  his  guard  againut  it,  and  has  been 
Mcnipulonsly  careful  to  brush  his  teeth  and  wash  out  his  mouth  on 
returning  home  from  work. 

Twelve  months  ago,  ho  first  iK-gan  to  feol  ill ;  and  he  has  never 
Iteen  well  Hince.  During  this  period,  ho  has  lost  uulour,  and  has 
daily  suffered  from  headache ;  the  [tain,  which  is  chiefly  frontal 
and  worse  at  night,  has  at  times  been  ver^'  severe;  to  use  his 
own  words,  "it  is  sometimes  awful."     Ho  has  also  suffered  much 
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from  HleopleBTOew.  The  bowels  have  been  obiiiinaloly  oonstipated, 
untl  he  tias  bad  severe  pains  in  the  abdomon.  The  headache 
un«l  sloeplessneas  were,  he  says,  fur  tho  time  ruliovod  by  purgative 
nietliciucs.  The  abdominal  pain,  unlike  that  in  most  cases  of  lead 
co)ic,  is,  he  sayH,  increased  rather  than  relieved  by  pressure. 

For  8ix  months  ho  has  sufTored  from  a  constant  trembling  in  the 
arms  and  legs,  more  CKpocially  in  the  right  hand  and  arm. 

Four  weeks  ago,  hin  eyesight  began  to  fail^  and  he  can  now 
hardly  see  at  all.  A  fortnight  ago  ho  was  able  to  road  the  news- 
paper.    He  statc-s  that  ho  has  occasionally  seen  double. 

His  appetite  is  bad ;  he  focls  very  ill  and  weak ;  and  has  lost  a 
groat  deal  of  flesh. 

He  has  never  vomited,  but  when  working  in  the  litharge  he 
used  to  feel  very  sick  and  inclined  to  vomit.  There  has  been  no 
vertigo. 

Pretent  Condition. — On  examination,  the  patient  was  seen  to  be 
very  pale  and  aneemic.  A  small,  swollen,  projecting  portion  of 
gum,  hitnatcd  between  two  of  the  incisors  in  tho  lower  jaw, 
preKonts  the  blue  stain  characteristic  of  lead  [^HMoning ;  but  the 
other  })art8  of  the  gum  are  quite  healtliy.  The  central  incisorM 
in  the  up))er  jaw  are  wanting ;  tho  teeth  are  for  the  most  part 
cIcMn,  and  look  as  if  they  had  been  well  cared  for. 

Vision  i8  markedly  impaired.  In  the  right  eye  Y.  =  less  than 
^^;  in  tho  left  eye  V.  =  rather  more  than  ^^o-  Colour  vision  is 
much  im|)aired,  greens  being  confounded  with  blues,  dark  blue 
is  said  to  1)0  light  blue,  and  green  is  said  t<i  bo  a  darker  blue 
than  dark  blue. 

Tlie  fields,  both  for  white  and  for  colours,  are  ver\'  much  con- 
stricted in  both  eyes — a  little  more  so  in  tho  right  than  in  the 
left.  In  Fig.  1,  tho  condition  of  tho  field  for  white  is  represented 
as  it  Wits  on  October  19th ;  and  the  fields  for  colours  as  tliey  were 
on  October  27th  ((.e.,  when  vision  had  already  oontdderably  im- 
proved). 

In  Fig.  2  (p.  510)  the  condition  of  the  fields,  both  for  white  and 
for  colours,  is  shown  as  they  were  on  November  15th. 

By  reference  to  Fig.  1,  it  will  bo  seen  that  the  conhtrietion  (>f 
the  yellow  field  is  proportionately  much  greater  than  the  cou- 
striotion  of  the  fields  for  green,  blue,  and  red.  The  red  field  aeenii 
to  have  sufTureil  least. 

On  November  15th,  the  colour  fields  were  practically  normal, 
with  i)erha])s  the  exception  of  a  slight  degree  of  ounatriotiun 
towards  tho  right. 

The  pupiU  are  equal,  and  moderately  dilated ;  they  contract, 
tliough  not  [X)rhaps  as  briskly  as  normal,  both  to  light  and 
accomnuKlation. 

Tho  fundus  in  each  eye  is  absolutely  healthy.  (Dr.  Berry,  who 
wab  kind  enough  to  examine  the  oaae,  corroborated  the  furegoins 
atatemenis  as  regards  the  condition  of  the  fundus  and  the  state  m 
vision.  His  reiM>rt  wiis  briefiy  iw*  fullows: — "I  find  V.  -  fg 
in  lioth  eyes;  the  fields  concent ri«<)illy  limited;  colour  vision 
abnormal,  os|>«:ciaUy  defective  for  yellow  and  bluo;  blue  and  gieeB 
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oonfnsod.  Ophthalmoacopically,  nothing  abnormal.  IliHtory  of 
viHioii  huving  become  ro<»ontly  much  wonw.  JMatjruma. — PuiHoning 
of  vLHual  oeufcres?  I  think  tU'\n  moro  likely  than  that  thoro  is  any 
Ifsion  elsewhere,  chiefly  on  account  of  the  colour  defect,  which  i» 
unlike  anylhiii       '      "iit  hysterical  amblyopiiu") 

Thero  itt  sli^  uigmns  on  moving  the  eyes  in  the  lateral 

(Hrtction  ;  ami  tltcru  aoeoQB  to  be  somo  slight  paralysis  of  each 
external  rectUH  muade. 

'I'he  right  hand  and  arm,  and  to  a  lees  degree  the  left  hand  and 
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YelloTT  y **»*  n  f  <^  i( 
Illuc     .••..••••. 

Rwl » 

Green  _  • ,  ^  ,_ 

Fn.  1. — Pjttuia'raB  Chabt  op  ths  Foeum  vob  Whitb  aitd  fob  Coi/mm  nr 
THB  Right  Etb,  showoio  Mabud  Contbactiox. 

TLe  field  for  white  was  mapped  oat  on  Oetober  lOth ;  and  that  for  colours  on 
October  27th  (when  conadeFaUe  improrement  bud  alrt-ady  taken  place). 

both  lower  extremities,  are  the  seat  of  a  fine  tremor,  which  seeim 
to  be  independent  of  voluntary  movement  or  external  irrita- 
tion. There  is  no  localised  loss  of  motor  power,  and  in  particular 
no  wrist-drop  or  localised  paralysis  in  the  extensor  mus-les  of  the 
forearms ;  the  grasping  power  of  the  hands,  as  measured  by  the 
dynamometer,  is  equal  (10.')). 
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The  knee-jerk  is  exaggerated  in  both  legn,  more  eapeoially  in  the 
right.     The  superficial  reflezee  are  normal. 

Tactile  ■eDsiuility  is  normal.  The  urine,  which  was  examined 
on  seTeral  occasions,  was  found  to  be  normal ;  the  preaence  of 
albumen  was  never  detected.  Dr.  Stevenson  Macadam,  who  was 
so  good  as  to  analyse  one  specimen  for  me,  was  unable  to  detect 
the  presence  of  lead. 

Diagmmt. — The  case  was  evidently  an  exceptional  one,   bnt 


Yellow  ,t«A««.i^rij( 

Bine       • 

Red 

Green  -.•  —  •  — 

Pro.  2.— PBRiMrmi  Chaht  or  nn  Fiklm  roa  Whitb  and  fob  rou«mt  nc 
THB  Right  Etb,  bhowino  thk  Conditioii  Ama  Rbootb«t  (Not.  I5th\ 

The  flcMs  uv  prKctieallj  nomml :  the  extent  to  whieh  tb«  white  Adil  U  Btill 
eootracted  U  rcpmcntcd  by  the  «brk  iin«. 

the  opinion  formed    was  that  the  symploms  were  due  to  lead- 
]M>iHoning. 

llie  occupation  of  the  ^tient  (which  exposed  him  to  the  riak  of 
lead-poisoning),  the  constipation,  the  blue  |)atoh  in  the  gnm,  the 
c«)lic,  togeth(«r  with  the  fine  muscular  tremor,  were  in  tavoar  of 

ftlumbism  rather  tlian  of  iutra-crantal  tremor,  which  idao  suggeated 
tself  as  a  posHililo  cause  of  the  symptoms.     The  f«ct  that  there 
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wM  reithcr  optic  nenritis,  romitin-^,  jk.i  vertigo  (when  taken  in 
conjunction  with  the  ponitive  facts  in  favour  of  lead-poisoning 
which  have  been  mentioned  above)  seemed  to  exclude  iutra-cranial 
tumour. 

The  Htriking  manner  in  which  all  the  Bymptoma  disappeared 
tinder  the  ailminlBt ration  of  lar^^e  doses  of  iodide  of  potaiwium  and 
sulphate  of  magnesia,  corroborated  the  diagnosis  of  lead-{>oisoning. 

It  is  strange  that  the  chemical  analysis  failed  to  show  the 
presence  of  lead  in  the  urine;  bnt  this  f^ct,  per  $e,  is  hardly,  I 
think,  sufficient  to  destroy  the  diagnosis  and  to  counterbalance  all 
the  other  facts  in  favour  of  plnmbism. 

Treatment  and  ProgresB  of  the  Case. — Sulphate  of  magnesia  and 
iodide  of  potassium  wore  pre8cri)>ed  in  full  doses.  Under  the 
treatment,  rapid  improvement  took  place. 

On  October  25th,  when  Dr.  Berry  examined  the  patient,  vision 
had  already  improve<l. 

On  November  1st,  the  patient  was  looking  altogether  better  and 
brighter.  He  stated  that  he  was  free  from  headache,  and  that  he 
was  sleeping  and  eating  well,  and  feeling  very  much  stronger. 
The  muscular  tremor  was  now  scarcely  perceptible.  The  acuity 
of  vision,  both  for  white  and  for  colours,  was  normal ;  and  the 
constriction  of  the  fields,  both  fur  white  and  for  colours,  had 
almost  entirely  disappeareil 

On  November  loth,  the  fields  were  carefully  mapped  out  by 
means  of  the  perimeter,  and  were  found  to  be  practically  normal 
(see  Fig.  2).  The  muscular  tremor  could  no  longer  be  detected. 
The  patient  was  entirely  free  from  headache,  and  expressed  him- 
self as  feeling  very  well. 

On  December  11th,  the  patient  stated  that  he  had  been  entirely 
free  frum  any  sympt4)ms  of  lead-poisoning  since  the  date  of  the 
last  note.  He  is  anxious  to  return  to  work,  and  would  have 
already  done  no,  had  he  not  had  a  slight  bronchitio  cold,  and  had 
he  not  been  afraid  of  again  suffering  froni  V^nd-poisnning. 


Ittbietos  nnb  ^lotircs  of  ^^loohs. 

Thf     Brain     considered     Anatomiealltf,     PhtfsiohHjiadlif. 
PhiloHophiraliij.       I3y     Kmanuel     Swcdrnbouu  ;     K<iltt  .1, 
Tnin.sljit«'<l  Hiul  Annotatwl  by  li.  L.  Tuft-l,  A.M.,  M.D.,  Ph. 
1).     London  :  James  Speire,  36,  Bloomsbury  Street.    1887. 

In  vol.  ii.  of  this  work  the  etlitor  roprodttoes  in  saocotwive 
chapters  Swedonlxirg's  viows  on  the  pineal  ghind,  the  third 
ventricle,  the  infundibulum,  the  pituitary  gland,  the  caveruouR 
sinuses,  including  the  smaller  sinuses  in  this  situation,  the  rote 
mirubile,  the  cerebellum,  the  medulla  oblongata,  the  fourtii 
ventricle,  the  ]>onf(,  and  the  corpora  pyramidaiia  and  olivaria. 
The  plan  followed  in  the  Iwok  is  first  to  give  Swcdcnliorg's 
own  description  along  with  that  of  the  anthoritiee  quoteil  by 
him.  Front  these  quotations  we  see  that  Swttlenborg,  although 
not  setting  himself  up  as  an  anatomical  authority,  had  nevrrtheieM 
carefully  examined  the  structure  of  the  liuman  brain,  and  had  also 
to  some  extent  compared  its  structure  with  that  of  some  of  the 
lower  animals;  but  ho  unquestionably  cstitblishee  a  claim  on  our 
ccmKideration  by  the  familiarity  ho  shows  with  the  <)•  is 

and  views  of  the  best  anatomists  of  his  day.     On  the  ^t  f 

the  pituitary  gland,  for  instance,  he  quotes  Willis  i  i 
Vieussens  (1685),  Ridley  (1695),  Ueistor  (1717),  Littre  (i, 
Bianchi  (1715),  Winslow  (1732).  and  Moipigni  (1740).  As  his 
own  statements  regarding  the  facts  of  structure  do  not  differ 
materially  from  those  authorities,  it  U  impossible  to  set  aside 
what  he  says  as  visionary,  although  of  course  the  inforenoes  ho 
draws  from  recognised  facts  of  struotnre  may  or  may  not  have 
been  correct.  The  editor  in  his  preface  takes  to  task  Dr.  Mandsley 
for  his  statement  that,  in  1743  and  1744  (at  the  time,  that  is, 
when  he  was  engaged  on  the  work  on  the  Brain  at  present  nnder 
review),  Swodenborg  was  **  subject  to  seizures  which  were  oloAcly 
akin  to,  if  they  were  not  actually,  epilepsy."  Dr.  Mmidsley  also 
says  that  in  1743  Sweden borg  had  **an  attack  of  soQto  muiia,** 
and  that  "  when  tlie  acute  attack  passed  away,  a  munoiiiaiiia  was 
left  bidiind,  which  was  the  morbid  evolntion  of  liis  self-sofBeient 
chaiacter."  Dr.  Tafol  repudiates  and  contradicts  this,  saying  that 
when  Swoilonborg  returned  to  his  native  country  in  1745,  no  one 
noticed  anything  of  the  monomania;  that  from  1745  to  1747  he 
agnin  attended  to  his  duties  as  Assessor  at  the  CoU^e  of  Minos: 
wliere  he  acted  both  in  the  character  of  a  public  administrii' 
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niinefl,  and  as  a  j..v;^i.  .u  disputed  cases;  that  in  1747  the  oollcgo 
iiiuiniinously  reoommtnded  him  for  a  racant  oonncillorship  of 
mines,  which  Swcdcnborg  declined ;  and  that  in  considoration  of 
his  lung  and  faithful  services  the  King  of  Sweden  allowed  him 
from  that  time  till  his  death  half  of  his  Kalaiy  annually.  Even  if 
therefi»ro  Swedvnborg  had  hjuig  attack,  such  as  I>r.  Maudsley 
asfiertM,  but  which  Dr.  Tafel  wholly  denies,  it  is  plain  it  must 
have  p«88td  off  before  veiy  long. 

In  uny  case  we  are  compelled  to  examine  entirely  on  its  merits 
the  wurk  done  by  Swe4lenl>org  on  the  Brain.  'Vhe  quotations 
from  rtcognised  anatomical  authorities  certainly  bear  no  trace 
of  garbling  or  unfair  contortion  from  their  plain  straight- 
forward meaning :  while  his  reasonings  from  the  facts  before 
him  must  be  examined  as  those  of  any  other  man  who  states  his 
views,  and  the  evidence  on  which  ho  founds  them.  In  order  to 
put  the  reader  in  possession  of  all  the  facts  regarding  each  part, 
the  etlitor  then,  after  quoting  the  authors  referred  to  by 
Swedenborg,  introduces  the  views  of  modem  authors  by  quota- 
tions from  their  works ;  and  it  ought  here  to  be  said  that  the 
numl)er  of  such  authors  quoted  is  very  considerable,  involving  a 
great  deal  of  labour  on  the  part  of  the  editor,  so  much  so  indeed 
that  it  is  more  than  doubtful  whether  this  book  is  not  the  most 
valuable  work,  even  as  bearing  only  on  the  descriptive  anatomy  of 
the  Brain,  which  has  ever  appearea.  The  editor  is  certainly  to  be 
congnttulated,  both  on  his  industry  and  on  the  skill  with  which  he 
has  brought  together  the  descriptions  and  views  of  the  various 
authorities  u|)on  the  subject ;  his  extensive  linguistic  attainments 
rendering  him  able  to  do  this  in  a  manner  that  comparatively  few 
could  imitate.  The  list  of  books  drawn  upon,  e.g.,  in  the 
preparation  of  the  e<litor'8  sixth  note  on  the  *  Pituitary  Gland  and 
the  Sinuses  of  the  Sella  Turcica,'  covers  five  page**,  and  refers  to 
no  fewer  than  46  works  on  the  Pituitary  Gland,  and  to  29  on  the 
Sinuses  (some  of  the  works,  of  course,  bearing  on  both  subjects). 
As  to  the  accuracy  of  these  quotations,  we  are  perhaps  scarcely 
competent  to  make  any  statements,  many  of  the  works  not  being 
accessible  to  us;  but  we  may  say  that,  having  verified  the 
quotations  in  a  considerable  niunber  of  cases,  we  have  invariably 
found  them  correct. 

After  the  quotations  from  modem  authorities,  which  are  of 
course  the  editor's  own  special  work,  he  next  proceeds  to  introduce 
ns,  in  the  case  of  each  part,  to  what  Swedenborg  called  his 
*  Analysis ' — otherwise  a  statement  of  what  he  believed  to  be  the 
final  purpose  or  end  for  which  each  part  exists,  and  the  function 
which  it  fulfils.  It  is  hereof  course  that  the  views  and  reasonings 
of  the  author  are  specially  brought  out ;  and  it  is  here,  if 
anywhere,  that  opinions  will  differ  as  to  whether  his  views  are 
correct,  and  as  to  the  question  therefore  whether  he  has  or  has  not 
made  out  his  case.  His  opinions  certainly,  or  at  least  some  of 
them,  strike  the  medical  man  as  novel.  His  general  view  of  the 
function  of  the  brain,  for  example,  was  that  it  is  threefold.  It  has 
first  the  function  of  sensating  and  perceiving;   second,  that  of 
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determining   and   acting ;    and    third,   that    of    oonooiving    and 
bringing  forth  the  nervoim  flnid  or  animal  spirit,  and  the  biood. 

Dr.  Tafol  truly  savs  that  modem  Hcience  ia  acquainted  with 
only  the  first  two  of  theee  functions ;  of  the  last  it  know«  nothing. 
Is  this  novel  function  a  real  function?  What  evidence  is  there 
that  the  whole  idea  of  it  is  not  a  vision  of  Swedenborg's  Imagi- 
nation^ In  order  to  obtain  an  answer  to  this  question  we  beg  the 
roa<ler  to  read  and  study  Dr.  Taful's  elaborate  Notes  IIL  (vol.  i.) 
and  VI.  (vol.  ii.).  He  will  there  find  the  complete  statement  of 
Swedonborg's  views,  which  he  can  then  compare  with  his  idea 
regarding  the  cerebellum  and  the  cerebro-spinal  fluid  (Note  VII., 
vol.  ii.).  We  can  promise  him  that,  whatever  conclusion  he  may 
arrive  at  r^ardiug  the  soundness  or  otherwise  of  Swedenbor;ga 
opinions  on  these  questions,  his  own  horizon  will  have  been 
considerably  enlarged,  his  information  extended,  and  th«  data  on 
which  to  form  an  opinion  of  bin  own  very  considerably  increaited. 
It  is  almost  impossiole  in  a  review  to  sum  up  the  evidence  adduced 
by  the  editor  in  favour  of  Swedenborg's  views,  because  to  shorten 
it  is  nearly  always  to  weaken  it.  But  it  seems  desirable  to  at 
least  indicate  some  of  the  important  points  ;  and  this  we  attempt  to 
do,  in  order  to  draw  attention  to  the  author's  views,  and  to  the 
kind  of  evidence  by  which  his  editor  supports  them ;  but  begging 
the  reader  who  may  be  in  any  difficulty  to  refer  to  the  notes  them- 
selves for  fuller  exposition.  According  to  Sweden borg,  the 
t>ituitAry  gland  ia  "  the  last  of  the  organs  of  the  whole  chemical 
aboratory  of  the  brain."  "  It  needs  must  be,"  he  says,  "  that  the 
brain  haM  in  view  and  carries  out  here  some  sublime  and  g^rand  work 
which  concerns  the  whole  kingdom,  and  on  which  its  welfiure 
depends."  Ecker  (1853)  and  Sapolini  (1870)  declare  that  they 
know  nothing  about  the  functions  of  the  pituitary  gland  ;  thej 
speak  of  it  as  an  "  enigmatical  organ,"  and  as  "  a  mytn."  Yet,  on 
the  other  hand,  no  less  an  authority  than  Virchow  says  (1857)  it 
"  is  alm(«t  the  most  constant  of  formations  in  the  whole  series  of 
vertebrata"  ;  and  W.  Miiller  (1871)  expresses  himself  to  the  same 
efiect.  It  certainly  stands  to  reason  that  an  organ  so  oooatMit 
must  have  an  imfK>rtant  office.  What  is  that  office?  Leydig 
(1852)  after  describing  its  situation  and  connections  in  the  Baj* 
davata,  says :  "  The  closed  sacs,  of  which  it  consists,  throughout 
the  whole  extent  of  the  gland,  are  encircled  by  very  many  blood- 
TCMels,  and  what  appears  strange,  in  the  lateral  nrodaotions  of 
the  glsAd,  which  abound  with  veesela,  and  chiefly  there,  artfommd 
hlooa-^lotmU$  %%  titeir  varioui  retrogradt  wteiamorfk(m$"  And  more 
to  the  same  efiect:  from  which  we  may  conclude  that  Lejdig 
thought  the  pituitary  gland  reduces  the  red'blood  corpuaolee  into 
fragments,  and  that  fragments  of  theee  red  oorpuaolee  are 
developed  into  white  or  lymphatic  blood-globtilee.  Shortly,  than, 
Levdig  looks  upon  as  a  blood-gland  that  pituitary  body  which 
Ecker  laid  Sapolini  declare  to  be  "an  enigma  "  as  to  its  fonctaoaa. 
There  is  no  reason  to  think  that  Leydig  had  read  Swedenbors ; 
yet  Swedenbor^  had  said,  100  voars  before  Leydig  wrote,  that  toe 
pituitary'  body  is  a  blood-gUnd.     This  ia  sorely  very  remarkable. 
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]>uL  ii.>i  wiiU  yiiiX  Swedenborg  say  this,  bnt  be  CMud  it  in  a  most 
oluborato  and  most  minute  manner,  going  into  great  detail  as 
repmls  the  stmctare  of  the  gland,  as  to  its  blood-supply,  as  to  its 
relations  to  the  hinuses  in  its  neighbonrhoodf  and  as  to  the  mode 
in  which  it  {K'rforms  its  functions.  As  regards  the  last  point 
indecil,  we  are  not  sure  that  we  are  able  to  follow  him  in  his 
account  of  the  three  orders  of  fluid  of  which  the  blood  is  composed ; 
and  we  Ait>  8iill  in  doubt  whether  he  has  not  maile  an  unnecessary 
dint'  '-otween  the  animal  spirit,  or  fluid  of  the  first  order, 

wli  s  Hccording  to  him  to  bo  expressed  from  the  fibre  of 

the  ;  y  subetanoo  of  the  brain,  and  the  spirituous  lymph, 

wlii'  irs  to  come  from  the  lateral  ventricles  and  choroid 

plexuses. 

Dr.  Tafel,  it  is  true,  pays  much  attention  to  this  distinctioiit 
appearing  thoroughly  to  accept  it,  and  even  writing  npecial  notes 
upon  each  of  the  two  kinds  of  fluid  ;  but  after  careful  study  of  all 
he  has  said,  we  confess  ourselves  unable  thoroughly  to  distinguish 
between  the  two.  Of  the  second  sort  of  fluid  indeed  there  are 
said  to  be  two  kinds :  "jSr»/,  that  which  in  the  infundibulum  is 
secreted  from  the  ventricular  fluid,  and  which,  when  properly 
equalised,  that  is,  fumisiied  with  a  sufiScient  amount  of  refined 
serum  as  well  as  of  animal  spirit,  is  discharged  in  that  form  from 
the  pituitary  gland ;  and  secondly,  that  mme  fluid  which,  in  the 
posterior  lobe  of  the  gland,  is  surcharged  with  animal  spirit,  and 
acts  thus  as  the  bearer  of  the  fluid  of  the  firtt  order,  from  the 
pituitary  gland."  It  is  quite  possible  that  the  reception  of  the 
idea,  that  the  pituitary'  gland  is  a  blood-gland,  has  not  had  time  to 
assimilate  itself  in  our  minds ;  but  we  certainly  fail  to  obtain  a 
clear  idea  of  what  is  meant  by  the  above  quoted  passage  and 
others  like  it.  According  to  Swedenborg  the  fluid  of  the  third 
order  is  a  grosser  serum,  which  when  supplemented  by  the  chyle 
from  the  thoracic  duct  is  instrumental  in  preparing  the  more 
composite  red  blood  out  of  the  former  more  spirituous  ingre<lients. 

Swedenborg's  view  of  the  pituitary  body  as  a  blood-gland  may 
be  summed  up  in  his  own  words,  that  it  "  is  a  place  of  exchange, 
a  mart,  where  the  medullary  substance  of  the  brain  meets  the 
tissues  and  vessels  of  the  body,  and  where  the  spirit  of"  the  brain 
is  finally  prepared  for  a  marriage  with  the  lower  essences  of  the 
body.  All  the  powers  of  the  brain  "  (why  all  f  since  neither  the 
function  of  sensatiug  and  perceiving,  nor  yet  that  of  determining 
and  acting  can  possibly  be  affected  by  the  pituitary  gland),  "  all  the 
powers  of  the  brain  thus  concentre  in  the  pituitary  gland,  and 
through  its  mediation  the  riches  of  the  higher  sphere  of  the  brain 
are  communicated  to  the  lower  sphere  of  the  body."  This 
language,  it  will  be  observed,  is  scarcely  scientific :  it  is  imagina- 
tive and  fanciful,  rather.  No  doubt  there  is  a  scientific  substratum ; 
but  we  imagine  that  it  must  be  greatly  on  account  of  the  fanciful 
terms  in  which  his  reasoning  was  clothed,  that  the  views  of 
Swedenboig  have  not  been  more  widely  studied.  To  say  that  the 
fluid  expressed  from  the  medullary  fibres  of  the  cerebnim,  and 
pMung  through  the  lateral  ventricles  into  the  third   ventricle, 
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ftnd  thonco  into  Iho  pituitary  gland  (Bome  of  the  fluid  passing 
ont^idu  tho  gland,  and  Homo  through  the  infundihulum),  to  say 
that  thiH  fluid  is  carried  into  the  blood  of  the  sinuiiea  at  the 
base  of  the  cranium,  whore  it  helpn  to  keep  fluid  that  blood ; 
and  to  say  that  the  pituitary  gbind  breaks  up  the  fluids 
that  pass  into  it — these  would  be  plain  statements  of  what 
Sweden borg  believed  to  be  facts,  and  of  what  actuiilly  anpear,  in 
the  light  of  further  experience  and  investigation,  to  he  facta. 
But  when  such  procoooos  are  called  a  "  marriage  of  the  higher 
with  the  lower  essences,'*  scientific  minds  turn  away  from  the 
statement.  At  the  same  time  allowance  mnst  be  made  fur  the 
mode  of  expression  in  vogue  in  his  day ;  and  it  may  be  freely 
admitted  that  the  truth  or  otherwise  of  the  alleged  facts  in  of  far 
more  consequence  to  us  than  the  language  in  which  he  stated 
them. 

Swedenborg's  remarks  about  "  marriage  "  of  the  higher  with  the 
lower  essences  imply,  that  the  pituitary  gland  must  be  composed 
of  brain  matter  on  the  one  hand,  and  of  ordinary  tissue  on  tho 
other.  Morgagni,  in  Swedenborg's  days,  tau^^ht  that  the  gland 
was  composed  of  two  difierent  kinds  of  tissue;  but  he  does  not 
seem  to  have  been  aware  how  it  was  formed,  and  how,  as  we  now 
know,  tho  posterior  part  of  it  is  a  cerebral  outgrowth  (hypophysis 
cerebri),  while  the  anterior  part  is  formed  by  a  diverticulum  from 
tho  buccal  epiblast ;  and  again  it  has  to  be  admitted  that  Sweden- 
borg's provision  on  this  point  was  most  philosophical  and  most 
sagacious.  Nay,  more.  There  is  a  good  deal  of  difierenoe  of 
opinion  among  anatomists  as  to  the  microscopic  structure  of  the 
pituitiiry  gland,  some  of  them  saying  that  there  are  nerrovui 
elements  in  the  composition  of  the  p«terior  part,  and  soiuo  that 
there  are  not. 

Luschka    (I860)    and    Heule    (1873)    say    th.^:    :...     ;.c;....... 

elements  of  the  posterior  part  of  the  gland  are  in  a  state  <*f 
apparent  dissolution  and  disintegration ;  and  it  is  certainly  most 
remarkable  that  we  find  Sweden  borg  saying  in  1743  "  that  fibre, 
namely,  the  cerobral  fibre  in  the  {)oetorior  lobe,  does  not  again 
leavo  tho  gland,  but  it  terminates  there,  and  deposits  it^  spirit 
there."  Luschka  again  declares  that  these  peculiar  nervous  fihres 
aro  mot  with  chiefly  in  the  ciroumferonoe  of  the  posterior  lobe ; 
while  Swedenborg  says,  "lliose  fibres  disoharse  1V  '  imal 
spirit  nowhere  else  than  in  the  outermost  parts  and  oir  aces 

of  tho  pituit^iry  gland,  where  the  musoula^  fibre  and  au  abundant 
astory  prevails." 

To  continue  the  account  of  tho  three  fluids  according  to  Sweden- 
borg; we  find  him  saying  that  tho  fluid  of  the^r»l  order  secreted 
in  tho  infundibulum  and  in  the  pituitary  gland  is  carried  into 
tho  inferior  transverse  sinus  of  Littre  and  the  superior  oironlar 
sinus  of  Kidloy.  From  these  he  says  it  is  infused  into  tho 
superior  |)etro8al  sinuses,  and  thence  into  tho  jugular  veins. 
Moilcm  investigation  has  however  shown,  that  tho  inferior  trans- 
verse sinus  empties  into  the  cavernous  and  not  into  the  snparior 
petrosal  sinos;  so  that  in  this  point  Swedenborg  wm  wrong. 
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^Vit}t  thu(  exceptloit  however  his  statement  is  quite  in  accord  with 
the  hititit  iiivt'KtipitiuuH.  The  fluid  of  the  aeeond  order,  ucconling 
t»)  Sw.deiilx'rjx,  which  is  simply  strained  oflF  from  the  ventricular 
litjuid,  iind  (•(  llf  ( ts  in  the  central  cavity  of  the  pituitary  gland, 
passes  into  t  ;')r  of  the  spheiiuid  bone,  where  he  says  it  is 

thoroughly    .  ith  arterial  blood  from  the  carotid  arteries. 

Itut  lie  did  not  quite  know  what  became  of  it  afterwards.  But 
nuKlern  invostiKation  has  settled  this  in  part;  and  at  the  very 
time  when  Swodenborg  was  writing, in  1743,  an  Italian  anatomist 
was  in  the  act  of  discovering  a  bony  canal  conveying  venous  blood, 
and  which  is  now  known  (or  is  it  yet  generally  known  ?)  as  the 
canal  of  Tabairani.  The  discoverer  described  it  minutely  as 
lying  underneath  the  g^roove  of  the  inferior  petrosal  sinus, 
between  the  basilar  process  of  the  occipital  bone  and  the  petrous 
fwrtion  of  the  temporal  bone,  "exactly  there  where  a  certain 
substance  is  found  which  is  almost  intermediate  between  cartilage 
and  ligament."  The  beginning  of  the  sinus  is  found  between  the 
canjtid  and  the  cella  turcica  and  its  end  in  the  foramen  jugalare 
in  connection  with  the  inferior  petrosal  sinus.  The  history  of  this 
canal  is  curious.  Keiller  described  it  on  the  authority  of  Tabarrani, 
and  it  was  known  to  Malacame  and  Bell.  Nevertheless  so  com- 
pletely did  it  drop  out  of  knowledge  that  it  had  to  be  re-disoovered 
by  Dr.  Englisch  of  Vienna  in  1863,  just  120  years  after  its  original 
description  by  Tabarrani.  Nay,  further,  it  has  actually,  since,  been 
re-discovered  by  Trolard  in  1870,  he  being  evidently  unacquainted 
even  with  the  work  of  1863,  much  more  with  that  of  1743,  This 
is  not  by  any  means  the  sole  example  of  things  becoming  known 
and  then  again  forgotten,  nor  of  the  waste  of  labour  which  so  often 
oocuTB  in  the  history  of  science ;  but  it  brings  into  strong  relief 
Swedenborg's  insight  into  the  circulation  of  the  brain,  that  this 
(anal  when  it  is  discovered  should  exactly  fit  in  with  what  is 
required  to  convey  away  from  the  interior  of  the  bone,  what  he 
calls  the  fluid  of  the  second  order.  ITxe  other  part  of  Swedenborg's 
statement,  that  the  fluid  of  the  second  order  passes  into  the  sphenoid 
bone,  is  confirmed  by  Langer  (1885),  Henle  (1871),  Londzers  (1868), 
and  Miiller  (1871),  who  all  find  foramina  on  the  surface  of  the  bone 
leading  to  its  interior,  though  perhaps  it  would  be  unfair  to  say 
that  all  these  authorities  accept  Swedenborg's  views  as  to  the  kind 
of  material  which  is  being  conveyed  in  the  none. 

Swedenborg's  fluid  of  the  third  order  is  the  residuum  of  the 
ventricular  liquid  after  the  spirituous  lymph — the  fluid  of  the 
teeond  order — has  been  drained  off"  from  it  m  the  infundibulum. 
He  says,  "  It  is  composed  of  the  lymph  of  the  choroid  plexuses, 
which  also  seems  to  be  charged  with  nervous  juice — cerebro-spinal 
liquid."  Through  special  tubes  or  pores  this  fluid  is  conveyed 
from  the  infundibulum  into  the  posterior  part  of  the  gland,  where 
it  collects  on  the  surface  of  the  gland  under  a  production  of  the 
dura  mater.  And  during  the  expansion  of  the  gland  this  serum 
is  discharged  into  the  cavernous  sinuses  through  an  intercavemoos 
sinus  or  vein  which  runs  along  the  lower  posterior  surface  of  the 
gland. 
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Acoording  to  Dr.  Tafel,  the  Brothers  Wensel  (1812),  and  Saf^olini 
(1879),  prove  inconteetably  that  there  ia  a  direct  line  of  oommnni- 
cation  fur  a  grooaer  fluid  between  the  posterior  rarfaoe  uf  the  gland 
and  the  third  ventricle.  Peremeechko  alao  agrees  with  thb  view. 
8wedenborg  says  this  liquid  of  the  third  ordur  is  excretad  in  the 
posterior  part  of  the  gland,  and  Bianchi  as  well  as  Morgagni  both 
admit  the  existenoe  of  a  receptacle  in  this  situation. 

These  views  of  Swedenborg  imply  certain  statements  regarding 
the  coarse  and  functionH  of  certain  of  the  sinases  of  the  oerebnim, 
some  of  which  agree  with  those  of  anatomical  anthorities,  and  some 
not.  Into  tlietio  statements  Dr.  Tafel  enters  very  carefully.  One 
would  have  thought,  regarding  the  course  taken  by  the  cerebral 
sinuses,  there  would  not  l>e  any  dispute  among  anatimists.  It  is, 
however,  rather  surprising  to  find  different  authorities  describing 
their  courHO  differently.  To  take  an  instance :  Swedenborg  aaya, 
"  The  superior  petrosal  sinuses  seem  to  admit,  in  a'ldition,  the  fluid 
of  the  second  order,  which  passes  through  the  bones  of  the  i>kulL" 
Now  the  only  channel  through  which  the  superior  petrosal  sinuses 
can  receive  such  blood  is  through  the  anterior  occipital  or  trana- 
verse  sinus,  which  opens  into  the  cavernous  sinuses  in  olosd 
proximity  to  the  mouths  of  the  above  sinuses.  Aooording  to 
Virchow,  Sapolini,  Yioq  d'Azyr,  and  Sappey,  this  arrangement  is 
found,  and  the  blood,  therefore,  may  pass  that  way.  But  on  the 
other  hand,  such  a  commtinication  between  the  anterior  occipital 
or  transverse  sinus  and  the  superior  petrosal  is  totally  ignored  by 
Bell,  Honlo,  Knott,  and  Langer;  while  Quain's  drawing  (eighth 
edition)  makes  the  transverse  sinus  unite,  not  the  superior  petrosal, 
but  the  inferior  petrosal  sinuses  I  One  very  likely  explanation,  no 
doubt,  of  these  aifferencee  of  description  may  bo  that  the  arrange- 
ment of  these  sinuses  varies  in  different  oases,  and  anatomists  are 
not  surprised  at  finding  a  contiiderably  greater  variation  in  the 
course  of  arteries  and  veins  than,  for  example,  of  nervea.  Sweden- 
borg's  theory  is,  however,  so  complete  that  it  is  neoeasary  to  pay 
attention  to  every  point  in  the  anatomy  of  the  cerebral  parts  and 


the  Hlightest  difference  in  our  minds  how  the  sinuses  near  it 
proceed ;  but  it  is  quite  different  when  a  detailed  theoiy  is  held 
regarding  it.  Dr.  Tafol's  opinion,  at  the  oonolusion  of  his  elaborate 
*  Note  on  the  Pituitary  Qland  :  its  Sinuses,  eta,'  is  thai  Swaden- 
borg's  "theory  has  passed  triumphantly  through  all  the  omoial 
tests  to  which  it  has  been  submittod."  Our  own  opiniooi,  after 
time  has  been  allowed  for  recovery  from  the  shook  of  sappoeing 
it  possible  that  a  metaphysician,  an  ontol<^^t,  or  theou)gian, 
oould  by  sheer  insight  and  force  of  inductive  reaaoning  teach 
anything  whatever  to  anatomists  and  phvsiologista  regarding 
things  in  their  own  department,  undoubtedly  is  that  Swadenborv 
and  his  editor  have  proved  completely  that  the  pituitaiy  gland  w 
a  gland  engaged  in  the  elaboration  of  the  blood,  whatever  elaa  it 
may  be;  and  that  in  the  other  things  which  he  saja  about  it,  vna 


HKVIKWS    ANI>    NOTICKS   OP   B<K>KR  519 

if  hu  )iH>  nut  pruved  them,  he  has  put  »  utrung  cane  I'ur  respectful 
coii>M>  lilt  ion. 

IWsiil.  >  tiio  function  of  the  pituitary  gland,  this  vulnme  deals, 
an  uiiothrt  >'(  its  main  subjects,  with  the  oerebro-spinal  liquid  ;  and 
in  Nut«  Vll.  tiie  Editor  snms  up  the  evidence  for  Swedenborg's 
vi«*w8  rpjranJin^  it.  It  w  gt^nerally  sup^iosed  that  Cotngno,  in 
IT  it«d  the  existence  of  this  fluid  as  filling  up  the 

lu  Aoen  the  dura  mater  and  the  spinal  ooid  from 

the  «Joci|>ut  lu  the  us  bacrura,  and  also  all  the  iutenitioes  betwewa 
the  brain  and  the  dura.  But  Swedenborg,  writing  in  1743,  waa 
well  acquainted  with  this  fluid.  Thus  we  find  him  saying,  "  The 
arachnoid  membrane  may  be  separated  from  the  subjacent  pia 
mater  by  injection  and  a  bluw  of  air,  and  in  dropsical  brains  it 
actually  appears  separated  ;  whence  it  follows  tliat  a  humour 
flows  butween  it  and  the  pia  mater,  by  which  they  are  kept  apart 
and  prevented  from  coalescing."  His  idea  was  that  a  subtle 
liquid  was  derived  by  the  alternate  expansion  and  contraction  of 
the  nervous  matter  of  the  cerebrum,  cerebellum,  and  cord  (syn- 
olironuus,  as  he  showed,  and  as  has  been  demonstrated  since  by 
Mos8<>,  nut  with  the  cardiac,  but  with  the  respiratory  motion)  into 
and  between  the  fibres  of  the  brain,  and  the  fibres  and  fascicdes  of 
the  nerves  proceeding  from  the  brain  (as  e.g.  the  optic  nervesX 
and  the  fibres  and  fascicles  of  the  spinal  nerves.  This  fluid  u 
siippotted  to  bathe  the  fibres,  so  as  to  keep  them  moist  and  to 
enable  tiiem  to  perform  their  functions  in  a  proper  manner.  The 
cerebral  fluid  he  supposed  passed  from  the  lateral  into  the  third 
ventricle,  and  thence,  as  we  have  seen,  into  the  pituitary  gland 
and  the  infundibulum,  to  find  its  way  into  the  cerebral  sinuses  and 
veins.  The  great  mass  uf  the  cerebro-spinal  fluid  however  came, 
he  believed,  from  the  cerebellum,  and  found  its  way  by  the 
occipital  opening  into  the  fourth  ventricle.  (It  would,  it  seems, 
therefore  be  better  to  name  it  the  cerebello-spinal  fluid  than  the 
ceiebro-spinal.)  From  the  fourth  ventricle  it  passed  into  the  sub- 
arachnoid space.  Thus  he  says :  "  The  lymph  of  the  fourth 
ventricle  and  of  the  choroid  plexus  is  discharged  into  the  dupli- 
cature  between  the  pia  mater  and  the  arachnoid  membrane ;  and 
thence  through  the  continuous  and  customary  ducts  and  follicles 
of  the  arachnuid  membrane.  It  is  derived  especially  into  the 
posterior  part  of  the  medulla  oblongata,  where  that  membrane 
floats  about  quite  densely  and  loosely."  The  history  of  the 
discovery  of  the  cerebro-spinal  fluid  is  very  curious,  even  more  so 
because  so  much  more  important  than  that  of  the  canal  of 
Tabarrmni  formerly  referred  to.  Swedenborg  knew  of  it  in 
1743.  "Haller  came  very  near  discovering  it"  ^say  Key  and 
Ketzius,  who,  however,  do  not  appear  to  have  studiea  Swedenborg, 
their  own  countryman) ;  "  but  to  Cotngno  is  due  the  honour  of 
having  discovered  this  fluid  as  a  constant  formation  occurring  in 
the  living  subject  under  entirely  normal  conditiuns.  Twenty-two 
years  later.  Simmering  knew  no  more  about  it  than  what  is 
<XMitained  in  his  expression,  that  **  between  the  arachnuidea  and  the 
pia  mater  there  is  often  discovered  a  phl^^y  water."    Magendie 
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it  was,  howuvur,  whu  re-iliHovcrod  the  fluid,  and  showed  tbiit  it 
is  contained  in  tho  sulKirachnoid  spaoes  on  the  surface  of  tho 
brain  and  cord,  as  alsu  that  it  is  in  a  constant  state  of  motion  with 
the  respiration  (1825).  Ho  also  thought  it  was  an  exndHtion  from 
the  Tessehi  of  the  pia  mator.     Lnschku  however  (1>^  '-n 

Key  and  Bctzius  api^ear  to  agree,  thought  that  the  ci  •« 

of  the  brain  are  the  eenuine  secretory  organs  uf  thu  fluid. 
Swedenlmrg's  view  was  that  the  liquid  was  secreted  by  tho  blood- 
vessels of  the  pia  mater,  by  tho  pia  mater  itself,  and  by  the  choroid 
plexuses ;  and  we  think  it  cannot  be  denied  that  these  opinions, 
expressed  21  years  before  Cutugno,  82  years  l>eforo  Magendie,  and 
142  years  before  Luschka,  Key  and  Retzius,  show  a  remarkable 
grasp  of  the  subject,  and  a  profound  philosophic  instinct  and 
power  of  inductive  reasoning. 

According  to  Swedenborg,  also,  the  valve  of  Yienssens  has  for 
its  general  function  the  prevention  of  the  mixing  of  the  cerebral 
with  the  cerebellar  fluid.  That  the  two  fluids  must  be  quite 
different  apixjars  from  several  facts  ;  but  the  f«>ll(twing  one  is  very 
striking,  viz.  that  the  fluid  of  the  lateral  ventricles  of  the  brain  is 
characterised  by  containing  salts  of  potash,  while  tho  fluid  of  the 
fourth  ventricle  contains  preponderatingly  salts  of  soda(Iloppo, 
1854).  Swedenborg  thought  that  in  some  circumstances  the 
oerebro-spinal  fluid  flowed  back  and  mixed  with  the  fluid  coming 
from  tho  lateral  ventricles.  He  is  probably  correct  in  this  opinion, 
and  in  thinking  that  tlio  valve  of  Yieussens  does  not  absolutely 
and  in  all  circumstances  shut  the  two  fluids  ofi*  the  one  from  the 
other ;  but  it  seems  to  us  that  some  of  the  reasoning  by  which 
he  supports  his  view  is  of  verj'  unconvincing  character.  He  says 
that  tho  cerebro-spinal  or  cereltelhir  fluid  may  sometimes  mix  with 
the  cerebral  or  ventricular  fluid  (for  we  suppose  *•  oerebellar  "  on 
page  553  is  a  misprint  fur  "  cerebral "),  liecause  these  two  fluids 
are  both  contained  in  the  red  blood,  and  being  derived  from  the 
same  source  they  may,  he  says,  be  of  assistance  to  each  other,  and 
thus  be  commingled.  Even  Dr.  Tafel's  acute  intellect  seems  to 
hive  been  misled  hero,  for  he  appears  to  accept  the  reasoning. 
Yet  what  should  wo  think  of  a  physiologist  who  should  ai^e  that 
because  bile  and  urine  are  both  contained  in  the  first  place  in  the 
Ted  blood,  they  may  therefore,  becanae  **  derived  from  the  same 
original  source,"  "be  of  aasistanoe  to  each  other,  and  thus  be 
commingled  "  I 

Swedenborg  held  that  the  cerebellar  or  oerebro-spinal  fluid 
pi  wed  from  the  fourth  ventricle  (which,  ho  said,  had  no  duct)  by  a 
anplioature  between  the  arachnoid  and  pia  mater,  forming  a  kind 
of  cleft  at  the  end  of  the  calamus  scriptorius.  The  existenoe  of 
this  foramen  may  now  bo  said  to  be  admittod  by  scientific  men, 
mainly  owing  to  tho  demonstrations  of  Key  and  Ketzioa,  who 
proved  its  exiKtonco  by  injections  which  they  made  from  the  sub- 
arachnoid s|>aces  as  well  as  from  the  ventricles.  They  used  con- 
gealing injertions,  which  furnished  complete  oasts  of  the  foramen 
and  surrounding  spaeos.  The  history  of  this  foramen  is  very 
interesting,  and  is  given  by  Dr.  Tafel.     Holler  asstEOled  its  exist* 
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enoe,  Monro   (1783)  deiivmg   iiuii    i;  liilo 

MaKcudio  re-dinH-'to*!  uttention  to  it,  ti.-d 

by  Ecker  and  Cruveilhier  {  1H4.'? 
(1870).     But  KrauBC  (1843)  an  :     . 

artificial  and  not  a  real  opening  ;  wliilu  h  uicut  tu  tlio 

sam«>  ufi'iH:t  counted  for  a  great  deal.     N  i,  Quain,  in 

'  ii  and  l>th  editions  of  the  '  Anatomy,'  iltHjUrea  fur  its  actual 
nee.  M.  See,  so  lately  as  1879,  contends  that  it  is  of  very 
>:i.  iA  importance.  Dr.  Tafel  attempting,  however,  and  apparently 
witii  effect,  to  answer  his  objections.  We  may  observe  while  on 
this  point,  that  Key  and  Retcias,  on  whom  Dr.  Tafel  largely  counts 
for  the  maintenance  of  Swedenborg's  views  regarding  the  course 
taken  by  the  oerebro-spinal  fluid,  speak  of  the  fluid  entering  and 
leammj  the  fourth  ventricle.  The  statement  certainly  is  not  made 
of  thuir  own  views,  but  of  those  of  Mageudie,  but  it  is  made 
seemingly  without  demur.  We  confess  to  having  been  greatly 
confused  by  this  statement,  for  if  Swedenborg's  views  are  correct, 
the  fluid  may  /«aee  the  ventricle  indeed,  but  can  hardly  be  expected 
to  enter  it,  since  it  flows  from  cerebellum  to  nerves,  and  not  from 
nerves  to  cerebellum.  This  point  is  discussed  by  Quincke,  who 
experimented  on  living  dogs,  and  found  that  it  was  impossible  for 
a  current  of  injection  to  find  its  way  in  the  living  animal  from 
the  subarachnoid  space,  though  it  was  comparatively  easy  to  send 
it  from  the  fourth  ventricle  into  the  subiutichnoid  space.  The 
remark,  however,  made  by  Key  and  Retzius  (in  itself  an  un- 
rtant  one)  is  of  consequence,  as  showing  the  want  of  definite 
>ns  even  among  those  anatomists  on  whom  Dr.  Tafel  rests 
the  most  strongly  for  the  proof  of  his  positions,  and  whose  opinions 
indeed  fumi»b,  it  will  be  at  once  conceded,  the  most  conclusive 
evidence  for  or  against  the  side  they  take. 

Besides  the  foramen  of  Magendie  near  the  bottom  of  the 
ventricle,  Lnschka  discovered  in  1855  two  openings  at  the 
angles  of  the  fourth  ventricle,  leading  from  it  into  the  sub- 
arachnoid spaces ;  and  Key  and  Quain  agree  with  him ;  while 
M.  S^,  though  admitting  the  existence  of  the  openings,  does  as  in 
the  case  of  the  foramen  of  Magendie  and  minimises  their  im- 
portance— another  proof  of  what  we  have  just  said,  that  physi- 
ologists have  been  by  no  means  certain  as  to  the  uses  (or  even  the 
existence)  of  these  structures. 

These  foramina,  it  may  be  admitted,  are  very  small;  so  that 
there  might  be  differences  of  opinion  as  to  their  uses,  and  even  as  to 
their  presence.  But  whoever  wishes  to  see  how  far  differences  as 
to  the  existence  of  things  (differences,  that  is,  as  to  actual  existences, 
depending  in  turn  on  the  testimony  of  the  senses)  can  be  honestly 
held,  ought  to  familiarise  himself  with  the  views  that  have  been 
held  by  different  anatomists  as  to  the  existence  of  a  central  canal 
in  the  spinal  cord.  Aooordiug  to  the  views  of  Swedenborg  there 
ought  to  be  such  a  canal,  for  he  thought  that  a  very  refined  kind 
of  liquid  circulates  in  the  spaces  by  which  the  individual  fibres  in 
the  medulla  of  the  cord  and  by  which  the  nerve-roots  depart 
This  fluid  was,  in  his  view,  finer  and  more  subtle  than  that  which 
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paiHied  thnmgh  the  foramen  of  lia^ndie  and  through  the  foramina 
of  Lnschka  (though  of  course  it  is  an  anachronism  to  make 
Sweden borg  speak  cither  of  Magendieor  Luschka),  and  it  reqair«d 
therefore  a  ^Ilecinl  cliannel  for  its  passage ;  and  in  reference  to  this 
Swedenborg  says,  "  Whether  such  a  channel  open  immediately 
from  the  cilaiuus  scriptorius  into  the  medullar}'  portion  of  the 
spinal  cord,  to  my  knowledge  has  not  yet  been  discovered.  For 
this  purpose  the  fourth  ventricle  is  contracted  into  the  narrow  form 
of  a  goose-quill."  A  canal  of  this  kind  is  required  for  ministering 
pro|)erly  to  the  uties  of  the  cerobro-spinal  liquid,  and  ali«o  to  enable 
the  spinal  cord  to  go  through  its  general  systaltic  and  diastaltio 
motion  in  connection  with  the  cerebrum  and  cerebellum.  The 
more  recent  views  on  the  subject  of  this  c^ual  aru  curiouii,  and 
although  there  is  not  space  for  a  foil  statement  of  them,  it  may  be 
said  generally  that  many  authoriti^  have  asserted  its  existence 
and  many  have  denied  it.  In  Swedenborg's  time  Morgagni  had 
said  that  some  human  bodies  had  the  canal,  and  quoted  the  case  of 
a  Venetian  fisherman  which  showed  it.  Gall  and  Spnrzheim  in 
the  beginning  of  this  century,  and  more  recently  Stillint;  and 
Wallach,  assorted  its  presence.  Solly  denied  it,  and  so  did  Dr. 
Todd.  Still  it  is  now  accepted  as  a  fact,  and,  for  instance,  Quain  in 
the  eighth  edition  describes  it  sh  "  a  minute  central  canal,  which, 
in  prepared  sections  of  the  cord,  is  barely  visible,  as  a  speck,  with 
the  naked  eye."  It  is  surely  remarkable  that  Swedenborg's  views 
should  have  led  him  to  expect  that  a  cavity,  not  yet  known  to 
exist,  would  in  the  future  be  discovered ;  and  that  his  anticipatioa 
should  be  verified. 

As  to  the  futiiio  course  of  the  cerebro-spinal  fluid,  Swedenboi|^a 
view  was  that  it8  function  was  to  moisten  and  lubricate  the  spaces 
which  exist  between  the  fibies  and  the  fasciculi  in  the  interiors  of 
the  nerves.  He  held  generally,  that  the  fibres  themselves  were 
|)ervious;  that  between  the  fibres  interstices  were  found;  that 
other  inters* ices,  but  longer,  exibted  between  the  fasciculi  of  the 
fibres,  and  also  between  the  general  coatings  of  the  nerves  them- 
selves. Now  modem  science  ent  rely  bears  out  the  existence  of 
spaces  in  the  cranial  and  spinal  nerves  which  are  oontinnous  with 
the  subarachnoid  space  of  the  brain  (or  cerebellam)  and  ootd. 
U'his  may  be  stated  on  the  authority  of  Cotugno,  of  Key  and 
Ketzitis,  and  of  Bogros  (1827),  who  by  injections  of  mevomy  found 
that  the  nerves  are  pierced  by  a  comparatively  narrow  oaiud  <^mu 
to  injections,  and  Dounded  by  the  various  neural  membranes. 
Cruveilhier  (1845)  repeated  these  experiments  and  confirmed 
them,  and  they  have  been  amplified  by  Key  and  Betxioa.  Still  it 
was  a  long  time  before  Cotngito's  view,  though  ooneot,  found  its 
way  into  modem  science ;  and  on  this  ]K)tnt  Dr.  Tafel  ofiera  the 
interesting  explanation,  that  it  was  Bichat  who  retarded  progroM 
by  slating  that  the  arachnoid  had  the  same  general  anrnageinent 
as  the  seroas  membranes,  and  that,  as  it  consisted  of  a  parietal  and 
visceral  layer,  it  must  neceosarilv  hinder,  at  its  duplioatures, 
the  pashsge  of  fluid  from  the  arachnoid  cavity  along  die  nerves. 
This  view  obtained  up  to  ton  yean  ago ;  bat  the  texi-books  now 
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describe  the  real  arrangement.  The  contrast  between  the  t.tatu- 
uieiitM  containeil  in  the  eighth  and  ninth  editions  of  Quaiu's  iii 
Btrikiii^r.  as  the  former  details  the  oloeed-eao  arrangement  of  the 
nrachnoid,  and  the  latter  the  real  one. 

The  interesting  cliapter  on  the  laws  of  motion  of  the  cerebro- 
spinal fluid  lihows  that  the  fluid  rises  daring  expiration,  and  falls 
duri!  .  and  not  rice  rersd,  as  some  liavo  supposed.     As 

to  til  Swedenborg  held  that  it  consisted  of  three  sorts 

or  "  uriierb,"  as  he  terms  them.  The  first  order,  or  spirituous 
l^'uiph,  courses  in  the  interstices  around  the  individual  fibres,  for 
the  fibres  are  pervious ;  and,  by  the  way,  he  seems  to  think  thnt 
each  fibre  is  continuous  from  its  origin  to  its  termination.  If  this 
were  so,  plainly  the  cord  would  require  to  bo  built  up  like  a  cone, 
since  all  the  fibres  that  go  to  all  parts  of  the  body  would  have 
to  pass  from  the  upper  part  of  the  cord,  a  less  number  from  the 
ntiddlc  part,  and  the  le^st  number  from  the  lowest  part.  But  the 
cord  has  not  this  structure,  swelling  out  at  some  parts  and 
diuiiiiishing  at  others ;  with  more  relation  to  the  number  of  nerves 
that  have  origin  at  those  parts  than  to  position  in  the  cord.  The 
fluid  of  the  second  order,  the  subarachnoid  or  cerebro-spinal  liquid 
proper,  flows  aruund  the  nerve-roots  or  fascicles,  which  are  com- 
posed of  the  individual  nerve-fibres ;  while  the  fluid  of  the  third 
order,  the  subdural  fluid,  passes  through  the  sjmces  in  the  general 
coating  of  the  nerves.  Through  these  latter  spaces,  according  to 
Swetlenborg,  there  circulates  also  the  fluid  of  the  second  order. 
As  to  the  fluid  of  the  first  order,  the  existence  of  this  has  been 
confirmed  by  Obersteiner  (1870)  and  Bevan  Lewis  (1877).  The 
last  made  out  that  the  nerve-cell  is  bathed  in  a  constantly  renewed 
current  of  lymph  on  all  sides,  and  confirmed  the  position  of 
Swedenborg  that  "  a  subtle  liquid  is  distilled  from  the  least 
arteries  of  the  brain,"  which  liquid  "flows  outside  the  cortical 
glandules."  Dr.  Tafel  enters  minutely  in  his  note  into  the 
structural  mechanism  by  which  this  fluid  is  conveyed,  drawing  as 
usual,  upon  modern  authors  for  his  account  of  it,  and  the  reader 
will  find  his  remarks  of  great  interest.  The  fluid  of  the  second 
order  is  partly  cerebral,  partly  cerebellar.  The  former  is  carried 
partly  into  the  nerves  through  the  cribriform  plate  of  the  ethmoid 
bone,  and  pirtly  is  forced  into  the  Pacchionian  bodies,  which  aie 
really  ct7/i  of  the  arachnoid,  and  thence  finds  its  way  into  the 
sinuses.  The  cerebellar  portion  of  tbe  fluid  of  the  second  order 
finds  its  way  into  the  fourth  ventricle,  being  prevented  from 
passing  back  into  the  third  ventricle  by  the  valve  of  Yieussens, 
and  y  urged  into  the  subarachnoid  space  about  the  medulla,  and 
thence  into  the  subarachnoid  spaces  of  the  departing  cranial 
nerves.  The  subdural  juice  or  fluid  of  the  third  order  is  also 
partly  cerebral  and  partly  cerebellar.  Some  of  the  cerebral 
portion  finds  its  way  into  the  mucous  membrane  of  the  nose,  and 
some  also  into  the  Pacchionian  bodies.  In  this  way  the  sub- 
arachnoid or  fluid  of  the  aecond  order  mingles,  to  some  extent,  with 
the  subdural  or  fluid  of  the  third  order.  Lastly  the  cerebellar 
portion  of  the  fluid  descends  into  the  subdural  space  of  the  oord, 
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and  is  oonveyed  finally  into  tlio  snbdnral  spaoM  <a  iuu  |h  iiputml 
nervefl.  A  section  un  tho  universal  circulation  of  the  oerebro- 
8])ii)al  fluid  cuncludes  Dr.  Tafel's  elaborate  note,  and  will  be  found 
full  of  infonnation. 

We  have  left  no  space  to  deal  with  the  pathological  aapects  of 
this  most  importmt  subject.  There  is  the  le>>B  reason  to  do  so, 
that  Dr.  Tafol  promises  to  take  it  up  later,  when  we  hope  our 
review  may  have  the  opportunity  of  following  him.  Mainly  we 
believe  the  subject  is  at  present  a  blank,  at  least  to  the  vast 
majority  of  medical  men.  Who,  for  instance,  ever  heard  of  a 
diagnosis  being  made  of  inflammation  of  the  pituitary  gland?  Or 
who  ever  suggested  that  unoiinia  may  sometimes  be  due  to 
disturbance  of  it«  blood-making  function?  Yet  who  shall  say 
that  these  conditions  do  not  fretiuontly  occur?  Ideas  have  ever 
taken  time  to  assimilate,  and  evidently  it  will  be  neoessary  that 
the  state  of  general  opinion  must  undergo  considerable  alteration 
before  we  are  in  a  condition  to  diagnose  or  treat  such  conditions. 
An  imj^ortant  stop  in  this  direction  will  be  taken  when  the 
profesHion  are  familiar  with  this  work  of  Dr.  Tafel ;  and  it  appears 
to  us  that  the  result  to  the  profession  will  be  as  important  if^they 
acce]>t  his  views,  as  if  (whit  does  not  appear  possible)  his  opinions 
should  be  in  all  respects  confuted. 

A.  Rabaquati,  ILD. 


Stu(lien  uber  Aetiologie  und  Pathogenede  der  Spontanen  Uim-' 
hhUungen.  Von  I)R.  Lkopold  I^owenfeld.  Wiesbaden: 
Bcrgmann,  1880,  1  vol.  8vo,  166  pp. 

Dr.  Ii5wenfeld  has  contributed  an  important  and  exhtnttiTO 
treatise  to  the  literature  of  Cerebral  llaimorrhage,  which  deaenrea 
a  prominent  place  in  the  same.  The  large  part  which  original 
work  plays  throughout  must  render  the  Yolnme  one  of  praotioal 
value,  and  his  thorough  research  into  the  subject  in  every  aspect 
is  amply  vouchsafed  fur  by  the  extensive  Bibliography  whicn  ia 
apparent. 

Dr.  Ixiwenfold  has  not  been  willing  to  pander  to  his  reader*, 
by  sacrificing  a  complete  elucidation  and  discussion  of  the  almost 
innumerable  theories  which  have  always  attended  Apoplexy,  to 
brevity ;  and  here  in  a  little  want  of  oonoiaenese  he  ia  perhapa  at 
fault.  But  since  undoubtedly  his  work  most  rank  as  a  text^book 
on  Cerebral  Hemorrhage,  this  discardance  of  brevity  is  pardonable, 
and  thoee  who  may  make  the  latter  subject  their  field  of  reaearoh 
will  bo  grateful  to  the  author  for  having  ao  carefully  prepared  the 
ground  for  them. 

In  part  with  the  volume,  are  the  very  excellent  plates  wbieli 
are  appended  thereto. 

It  18  divided  into  eleven  aeotiona.  We  propose  noticing  i;.v^  ^.i 
suooeaeion  at  briefly  as  tho  contained  matter  will  allow. 
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The  firat  two  deal  reepeotively  with  the  Literaturu  unU  Etiology 
of  Co rrhral  Haemorrhage  from  the  earliest  tim^  to  the  present. 
Tho  niiittor,  interesting  aa  cunoeming  the  progress  of  theories,  does 
not  \\vsv  cuiicem  ns. 

T!  '       *    n  first  claims  onr  attention.     It  deals  with  the 

exiii:  intracerebral  vascular  system. 

NNiiu  tiie  VI- w  of  thoroughly  acquainting  himself  with  tho 
<1iffHrent  fnnits  of  vascular  changes,  the  author  ezamineil  a  largo 
lins  of  individuals  dying  from  different  causes, 
animals.  Of  biaius  the  seat  of  spontaneous 
Liuiuoi  I  hase  hti  examined  seventeen,  many  hundred  vessels  were 
carefully  observed,  and  the  condition  of  those  taken  from  the  walls 
of  apoplectic  f<tci  esj>ecially  investigated. 

The  methoil  employed  in  the  preparation  of  sections  and 
>l  ■ '  imuns  is  fully  described;  tho  fresh  preparation  being  espe- 
t'iully  insisttil  u}>on,  as  by  far  the  preferable.  Ilis  descriptions, 
except  where  the  contrary  is  stated,  are  made  from  these. 

There  follows  a  concise  and  lucid  acoount  of  tho  normal  structure 
of  the  arteries,  a  few  points  in  which  demand  special  mention. 
R'crarding  the  structure  of  the  adventitia,  tho  author  expresses 
}  :  ^elf  thus  :  "  The  various  formations  met  with  on  the  outer  side 
■  »t  ihe  muscular  ciat  are  only  forms  of  the  adventitia  which  occur 
by  folds  in  the  same.  I  must  emphatically  assert  that  I  never 
could  convince  myself,  by  most  careful  examination  with  high 
powers,  that  connective-tissue  fasciculi  are  interposed  between  the 
adventitial  sheath  and  the  muscular  coat.  That  which  offers  tho 
appearance  of  such  an  intermediate  layer,  and  was  mentioned  by 
others  as  such,  is  merely  very  fine,  closely-pressed  folds  of  the 
adventitial  coat."  He  also  alludes  to  the  extreme  variation  in  the 
amount  of  nuclei  found  in  the  adventitial  sheath,  and  of  the 
contents  of  the  lymph  space,  in  healthy  vessels.  Ho  disputes 
( >! '  rsteiner's  and  others'  statements  regarding  the  presence  of  a 
l<  ri  vascular  space,  also  of  the  existence  of  prolongations  from  the 
adventitia  into  connective-tissue  cells  in  the  brain  cortex. 

Of  morbid  conditions  of  the  vessel  coats,  the  following  alone 
appear  to  call  for  note. 

The  author  believes  the  cell-accumulation  at  times  present  in 
the  external  coat  to  be  dependent  upon  an  obstruction  to  the 
lymph-flow  and  resulting  coagulation  ;  this  view  being  favoured 
by  tho  occurrence  of  these  cell-collections  at  the  bends  and 
tortuosities  of  vessels  where  the  lymph-current  might  the  more 
easily  be  stayed. 

According  to  him,  ihe  blood  in  dissecting  aneurisms  occupies 
the  adventitial  space  (as  was  held  by  Laennec).  His  investigations 
into  the  origin  of  the  blood  extravasation  differ  in  their  result 
from  that  generally  accepted.  From  his  sections  he  was  able  to 
satisfy  himself  that  no  breach  in  the  muscular  coat  or  intima 
existed.  In  successive  sections  of  an  aneurism  he  was  able  to 
trace  the  fading,  even  disappearance  of  the  muscularis,  and  tho 
extreme  thinning  of  the  fenestrated  membrane,  but  not  to  discover 
any  rupture.    In  adjacent  parts  the  musoalaris  showed  red  and 
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white  blood  oorpnsolM  in  ita  midst,  m  if  *«  rarpriaed  **  in  tlie  act  of 
emigration.  Ho  inclinM  to  think  that  oemoeia  maj  aoooont  for 
the  blood  effhsion  withoat  a  rupture  in  the  intima.  Howerer,  he 
concludes  that  perliapH  a  very  small  breach  of  oontinuitv  mftj 
occur,  through  which  blood  may  exude ;  coagulation  sealing  up 
the  opening.  A  thickening  of  the  adventitia  which  might  aoooimt 
for  ita  not  tearing  under  the  pressure  of  blood,  ho  haa  not  obaerred. 

Of  granular  degeneration  of  the  muscnlaris  the  author  apeaka 
at  some  lengt.h,  on  the  grounds  that  it  is  a  change  but  little 
recogniaed,  Obersteiner  alone  having  made  mention  of  it.  It  haa 
been  found  in  a  large  number  of  apoplectic  braina,  not  infrequently 
in  the  aged,  and  he  inclines  to  count  it  amongst  senile  changes. 
It  however  exbts  not  seldom  in  the  brain-arteriea  of  heavy 
drinkers,  non-apoplectica. 

1'ho  degenerative  process  ia  quite  distinct  from  any  fatty  change, 
no  trace  of  the  latter  being  discoverable.  Regarded  by  Obersteiner 
as  a  pseudo-hypertrophy  of  the  muscle  layer,  from  the  marked 
increase  in  bulk  conjoined  with  a  degenerative  process,  it  is 
considered  by  Luwenfeld  to  indicate  a  true  granular  change :  he  ia 
careful  to  draw  distinction  between  it  and  the  hypertrophy 
affecting  the  muscularis  of  the  small  veeaela  (deecribed  by  Johnaon 
Ewald).  The  intima  usually  undergoea  a  corresponding  degenera- 
tion in  the  diffuse  form  of  the  disease,  whilst  in  the  oirunmacribed 
variety,  atheroma  at  times  accompanies. 

In  the  portion  of  the  third  section  devoted  to  Miliary  and 
Diffuse  Aneurisms,  he  classifies  dilatations  of  the  veeaela  in  six 
forms — 

1.  Those  occurring  at  the  division  or  branching  of  arteries. 

2.  Obersteiner's  "  Kosencianzform,"  or  chaplet  form,  of  pre- 
sumed vaao-motor  origin ;  found  by  the  author  fairly  often  in  the 
veeaela  of  apoplectic  brains. 

3.  Those  due  to  spasm  of  groups  of  muscular  fibres,  an  exactly 
opposite  condition  to  the  preceding,  and  probably  dependent  on 
a  I .  M.  change. 

4  &  6.  iScattered  circumscribed  swellings,  with  and  without 
structural  change  in  the  walls. 

6.  Diffufu  octasie  over  some  extent  of  veaseL  Only  4  and  5 
can  be  considered  aa  miliary  aneurism.  In  respect  to  the  site  of 
the  latter,  the  author  haa  met  with  them  from  purely  microsoopio 
dimensions  to  those  of  a  lentil,  and  cmsiders  that  a  hard  and  fust 
line  cannot  be  drawn  between  these  aneuriamaof  thebaaal  arteriea 
and  of  the  meningeal  vesaels.  Aa  might  be  assumed  from  this,  he 
haa  found  them  preaent  in  arteries  of  every  size  down  to  the 
branoht:a  of  anastomosis.  The  smaller  preponderate,  and  extremes 
of  sise  are  seldom  found.  The  most  frequent  site  at  which  they 
exist  is  the  neighbourhood  of  an  apoplectic  focus — therefore  in  the 
basal  ganglia.  He  revises  the  order  of  the  localities  in  which  tbey 
occur  to  the  f(»IIowing :  optic  thalami,  cor}>ora  striata,  oentrwn 
ovale,  oonvolutiomi,  pons  and  cerebellum.  Diffuse  ectasia  in 
apoplectic  brains  have  not  attracted  much  attentkni.  The  ex- 
piuision  of  all  three  coats  of  the  artery  extends  sooMtinies  to 
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over  1  cm.  in  length,  snch  expansions  ooonrring  over  large  tracts 
of  vessols.  Fountl  in  the  vicinity  of  miliary  aneurismR,  it  is  not 
always  easy  to  distinguish  them  from  the  fusiform  variety  of  tho 
lit  tter. 

Kej^rtling  the  theories  advanced  as  to  the  origin  of  miliary 
anounsniH,  the  author  opines  that  the  views  held  by  Zenker  and 
y  '  '-r,  attiibuting  their  oauRation  to  atheroma  of  the  intima,  are 
liable,  uiul  for  tlio  following  reasons  : — 

1.  Miliar^'  nneiirisms  are  found  which  do  not  show  a  trace  of 
atheroma  of  intima. 

2.  Advanced  atheroma  occurs  without  any  swelling  of  the 
vessels;  of  this  the  author  has  assured  himself  in  hundreds  of 
preparations. 

Nor  docs  he  believe  that  the  muscular  coat  exclusively  can 
cause  them,  becau>ie  although  the  muscular  tunic  in  the  chief 
agent  in  preset  ving  tho  calibre  of  the  artery,  and  degenerative 
changes  may  therefore  be  expected  to  result  in  expansion  of  the 
vessel,  still  this  is  n«)t  always  the  rule  in  miliary  and  allied 
aneuriMms ;  on  the  contrary,  very  often  complete  destruction  of 
the  muscularis  is  found  in  vessels  showing  no  dilatation,  a  normal 
state  of  the  adventitia  being  coexistent.  He  considers  two 
conditions  may  be  adduced  as  causes  of  miliary  aneurism,  both  of 
which  are  probably  operative. 

(a)  A  local  increase  of  blood-pressure. 

(b)  A  local  change  in  the  vessel  wall  resulting  in  diminished 
resistive  power. 

Conditions  which  can  lead  to  a  local  increase  of  blood-pressure 
are  by  no  means  frequent  in  miliary  aneurisms.  If,  however,  the 
emergent  artery  of  the  aneu^i^m  becomes  blocked,  as  at  times  it 
may,  from  the  dislodgement  of  products  of  disintegration,  in 
terminal  arteries  as  those  of  ganglionic  area,  a  local  increase  of 
blood-pressure  must  result,  and  may  account  for  a  further  ex- 
pansion of  tho  aneurism,  originated  by  degenerative  change. 
When  we  consider  that  the  vessel  coats  in  the  vicinity  of  the 
aneurism  must  be  in  a  c<^)ndition  to  wiihstand  the  blood-pressure, 
«r  at  least  to  offer  a  greater  resistance  to  it  than  those  of  the 
dilated  portion,  and  since  the  disease  of  the  vessel  walls  is  never 
limited  to  the  region  of  the  miliary  aneurism,  but  is  diffused 
around,  so  the  latter  indicates  the  site  of  an  earlier  change,  but 
there  is  no  reaM}n  to  suppose  that  the  muscularis  was  this 
site.  It  follows  from  this  that  alterations  of  the  muscularis  can 
only  occasion  miliary  aneurism  when  limited  to  a  circumscribed 
spot,  or  when  they  advance  more  quickly  than  in  surrounding 
parts. 

Such  instances  of  miliary  aneurisms  as  occur  without  obvious 
wall-changes  leave  their  origin  to  two  assumptions — 

(1)  The  changes  are  such  as  cannot  be  recc^nised  with  onr 
present  modes  of  research. 

(2)  They  arise  from  vaso-motor  disturbance,  paralysis  of  the 
vaso-motor  apparatus  or  stimulation  of  tho  vaso-dilator.  Both  in 
miliary  and  diffuse  aneurisms  the  possibility  is  allowable,  that 
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tho  dilatation  is  caused  by  a  vaso-motor  lesion,  tiic  struotaral 
changes  having  oocnrred  seoondarily. 

Tho  condition  of  the  veins  is  analogous  to  that  of  the  arteries. 
In  the  capillaries,  hyaline  and  fatty  changes  were  the  most  often 
found,  in  arteries  undergoing  fatty  or  grannlar  degeneration,  a 
hyaline  transformation  in  thevasa-vasorum  was  fretiuently  observed. 
Its  influence  on  the  state  of  the  arteries  is  probably  not  more  than 
that  of  furthering  existing  changes.  The  consideration  of  the 
relatiuuHliip  of  the  different  vessel  alterations  concludes  the  section. 
Ah  regardH  the  muscularis,  fatty  degeneration  was  the  most  constant 
change ;  atropliy  and  granular  disease  following  in  suooeasion  of 
froouency.  Tho  intinial  changes  were  usually  commensurate 
with  those  of  the  media ;  fatty  degeneration  and  i  wore 

never  quite  absent.     In  the  adventitia,  nuclear  ]ii  >ii  and 

thickening  were  over  some  part  of  the  vessels  always  present, 
though  seldom  markedly.  Miliary  aneurisms  were  never  entirely 
absent,  their  number  varying  from  a  few  to  some  hundreds ;  the 
diffuse  ectasie  were  sparsely  present,  their  usual  site  of  occurrence 
was  the  wall  or  environ  of  nn  ha>morrhagic  focus;  here  also 
dissecting  aneurisms  chiefly  located  themselves.  Certainly  the 
author's  observations  do  not  corroborate  Charcot  and  Bouchard's 
views  with  regard  to  miliary  aneiirism,  neitlier  as  to  the  part 
they  play  in  tho  causation  of  the  hosmorrhagc,  nor  to  the  mode  of 
their  formation,  since  the  latter  observers  consider  their  origin 
due  to  a  form  of  periarteritis,  whilst  Dr.  Lowenfold  has  found 
that  only  in  a  moderate  number  of  these  aneurisms  ai 
adventitial  changes  present;  whilst  again,  though  not  frcqi; 
they  were  found  with  j)erfectly  intact  coats.  In  Sc<^ti()n  IV. 
their  causal  influenoo  as  regards  haemorrhage  is  alluded  to.  Of 
the  periarteritis,  which  Charcot  and  Bouchard  claimed  to  have 
observed  over  tho  intracerebral  vascular  system,  the  author  is  not 
aware ;  neither  himself  nor  other  German  authors  having  ever 
seen  it.  Kor  can  he  explain  the  complete  atrophy  of  the  mus- 
cularis which  they  describe.  Where  such  occurs,  it  is  not 
secondary  to  adventitial  changes,  since  its  alterations  do  not  run 
jmrallel  to  those  of  tho  latter. 

Neither  cm  he  endorse  Turner's  views  as  regarding  inflamma- 
tory softening  of  the  vessel  wall,  since  the  cell  accumulation 
which  Tumor  accepts  as  a  sign  of  an  inflammatory  process  may 
be  only  due  to  a  mechanical  cause,  such  as  lymph-engorgement, 
or  to  the  changes  undergone  by  vessels  after  the  ocoorrenoe  of  a 
proximal  haMuorrhage. 

In  the  Fourth  Section  are  considered  the  points  of  exit  of  the 
bleeding.  The  author  does  not  agree  with  Cliarcot  and  Ik>uohard 
concerning  the  iin]H>rtAnco  of  miliary  aneurisms  in  tho  genema  of 
hicmorrhagc,  but  rather  Iwlieves  that  tho  unoxpanded  vesmla  are 
the  source  of  the  snme,  and  though  Charcot  was  probably  not 
wrong  in  arguing  that  in  the  walls  of  fresh  blood  fo(.M',  burst 
miliaiy  aneurisnui  can  always  bo  found,  still  in  the  majority  of 
these  caaea  they  were  present  in  other  parts  of  the  brain,  i«o  that 
tht'ir  occurrence  in  this  lite  had  no  apeoial  significance. 
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Tho  veins  may  also  give  rise  to  mall  extravasations.  Concerning 
the  relations  of  atheroma  uf  the  basal  vessels  and  great  arterial 
trunks  to  cerebral  heemorrhage  treated  of  in  the  Fifth  Section, 
there  is  but  little  to  note.  The  basilar  most  often  presents  disease, 
onl\  .  ■^.  •.i.ing  in  one-seventh  of  the  cases  above  set.  60.  Th^ 
ill  il  vessels  and  basal  are  affected  inversely  as  regards 

exiviii.  ihere  is  but  an  oocaidonal  relation  between  atheroma  of 
the  basilar  and  cerebral  haemorrhage,  and  what  applies  to  the 
basilar  does  bo  equally  to  the  aurta,  etc. 

In  the  Sixth  Section  is  discussed  the  relation  between  kidney 
disease  and  cerebral  haemorrhage.  Important  differenoee  are 
exhibited  in  kidney  disease  with  and  without  cerebral  hsemorrhage. 
In  the  latter,  changes  in  tho  adventitia  and  intiina  take  the 
lead,  those  in  the  muscularis  being  subsidiary.  But  in  cases  of 
the  former,  tho  muBcularis  is  the  most  involved,  as  shown  by  its 
extent  as  an  indeiK-ndent  condition,  thus  evidently  not  being  a 
mere  aggravation  of  tho  change  l>clonging  to  the  kidney  disease 
but  a  development  in  another  direction.  The  author  discusses 
at  length  the  value  of  cardiac  hypertrophy,  blood  alterations, 
toxaemia,  heredity,  and  lastly  chronic  interstitial  nephritis  in 
connection  with  the  aocompjinying  greatly-increased  penetrability 
of  the  vascular  system.  Of  much  influence,  as  the  latter  disease 
is,  on  tho  occurrence  of  haemorrhage,  another  factor  is  required, 
since  haemoiThage  does  not  happen  in  all  cases  of  interstitial 
nephritis.  An  a  priori  condition  of  the  vessel  walls  is  assumed 
therefore.  (Heredity,  haemorrhagic  diathesis.)  Blood  stasis  is 
also  of  importance  in  the  localisation  of  the  extravasation.  Thus 
in  chronic  nephritis  are  two  forms  of  cerebral  haemorrhage  met 
with — 

1.  Moderate  haemorrhage  in  few  or  scattered  foci,  explained  by 
ruptured  ve>8el8. 

2.  Small  multiple  extravasations,  without  arterial  rupture ;  the 
expression  of  a  haemorrhagic  diathesis. 

Begarding  the  influence  of  cardiac  hypertrophy  and  disease, 
there  can  be  no  doubt  that,  arterial  disease  being  present,  the 
increased  blood-pressxiro  must  be  an  important  factor  in  deter- 
mining a  speedier  rupture.  Such  increase  of  pressure  is  occasioned, 
though  in  a  different  manner,  by  failure  of  the  heart's  propulsive 
force,  so  that  degeneration  of  the  muscular  texture  and  valve 
disease,  not  compensated  for,  are  important  features  likowiKe. 
Embolism  only  needs  mention.  In  nearly  half  the  cases  of 
apoplexy,  total  or  left-sided  cardiac  hypertrophy  was  found. 

Section  VIII. — Concerning  the  relations  of  alcohol,  lead,  gout, 
rheumatism,  and  syphilis.  The  toxaemia  of  lead  is  considered  to 
have  as  direct  an  influence  as  that  of  alcohol,  and  it  seems  not 
improbable,  according  to  the  author,  that  cerebral  haemorrhage 
may  l)e  due  to  such  lead  toxaemia  without  concomitant  renal 
atrophy  or  cardiac  hypertrophy. 

In  8uppt)rt  of  his  views  he  adduces  Mayers'  experiments  on 
animals,  and  a  case  observed  by  him,  in  which  lead  toxaemia 
without  renal  disease  seemed  to  be  pointed  to  as  the  cauho  of  the 
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fatal  hiemorrhage  which  occurred.  Neither  gout  nor  sjrphilia  does 
he  regard  as  playing  important  parts  in  the  aetiology  of  cerebral 
hsemorrhage,  seldom  inaeed'  can  they  constitute  a  cause  without 
auxiliary  conditions.  Itheumatism,  by  reason  of  the  endocardial 
and  valvular  complications,  holds  a  more  prominent  place. 

The  ninth  and  tenth  sections  concern  respectively  the  HabituB 
Apoplecticus,  and  the  influence  of  the  nervous  system  upon 
haemorrhage.  In  the  former,  there  is  nothing  requiring  mention ; 
that  the  so-called  apoplectic  build  no  longer  bears  the  same  sig- 
nificance that  once  it  did,  is  well  rec(^ised,  as  is  the  relationship 
of  malnutrition.  Corpulence,  except  when  combined  with  senile 
vascular  changes,  appears  to  have  bkewise  no  influence.  No  great 
im|)ort  as  yet  can  be  attached  to  the  part  played  by  nervoos  dis- 
turl)ancee. 

Section  XI. — The  majority  of  this  is  occupied  with  the  con- 
sideration of  the  transmission  from  the  parents  tu  the  offspring  of 
certain  conditions  of  the  corobral  vessels,  independently  of  a 
general  circulatory  participation,  which  predispose  to  hasmorrhage. 
The  theory  of  greatest  probability  is  that  in  such  conditions 
exists  a  defective  development  of  the  brain  vessels,  since  the 
development  of  neither  the  latter  nor  of  the  brain  proceeds 
parallel  with  that  of  the  general  circulatory  system.  A  normal 
constitution  of  the  cerebral  vascular  system  can  only  be  said 
to  be  present  when  it  bears  a  certain  proportion  to  the  brain 
weight.  So  that  where  this  proportion  falls  below  a  certain 
standard,  defective  development  may  be  said  to  exist. 

With  a  view  to  determine  the  relations  between  the  cerebral 
and  general  vascular  systems,  and  the  weight  of  the  brain,  the 
author  measured  in  122  cases  ^in  which,  so  far  as  could  be  ascer- 
tained even  microscopically,  no  aisease  was  present)  sections  of  the 
basilar,  carotid,  and  vertebral  arteries,  in  terms  of  the  hundredth 
of  a  centimetre.  These  were  always  made  at  the  same  level  and 
the  effects  of  post-mortem  rigur  eliminated.  The  results  were 
suggestive,  but  could  not  be  embodied  here,  llio  proportion  of 
the  cerebral  arteries  to  the  brain  weight  and  systemic  vessels 
was  very  variable,  and  a  defective  development  of  the  first  ooold 
exist  with  a  normal  development  of  the  last.  We  may  accept 
such  a  local  deficiency  as  a  possible  powerful  factor  in  predis- 
posing to  disease,  nor  can  we  doubt  that  in  the  majority  or  oases 
such  factor  operates.  For,  with  a  given  blood-pressure,  narrow 
vessels  must  experience  an  increased  distension,  and  thus  suffer 
injury  before  the  well-<leveloi)ed  ones. 

What  variations  in  the  thickness  of  the  coats,  independently  of 
the  vessel  oircnmferenoe,  occur  under  normal  conditions,  investi- 
gations have  not  as  yet  convinced  us  of.  An  increase  is  found  as 
a  senile  change,  and  with  general  disturbance  of  nutrition.  That 
the  muscular  coat,  as  has  been  said,  is  the  seat  of  arrested  develop- 
ment, we  have  no  justification  in  assuming. 

In  oonclnsion  we  must  allow,  that  the  alterations  in  the  oersbral 
vessels  of  apoplectics,  in  by  far  the  maiority  of  oases,  are  brought 
about  by  factors  which  emanate  from  the  blood.    Snob  factors  are 


RRVTFWf^    AND   NOTICES  OP   BOOKS.  581 

probably,  in  ^roat  t>art,  of  a  meohanioal  nature,  and  operate  in  the 
form  of  a  poworful  dilat^ition  and  rending  of  the  voesel  walla  by 
the  blood  impulse ;  in  part  also  are  founded  upon  alterations  of 
blood. 

Mecl  ]>eration8  oan  be  induced  by  very  different  events 

in  the  .  ry  system — 

1.  Through  a  more  forcible  action  of  the  "Pumpwerkes" 
(abeoluto  increase),  cardiac  hypertrophy  (relative  increase),  maras- 
mus with  participation  of  the  vessel-walls  without  corresponding 
involution  of  the  heart 

2.  Through  obstruction,  (a)  arterial  system — sclerosis,  atrophy 
of  kidneys,  obesity,  habitual  constipation,  sedentary  life ;  (6)  vas- 
cular system — myo- degeneration  of  the  heart,  uncompensated 
failure  of  valves,  and  emphysema. 

3.  Through  increase  of  the  contents  of  the  vascular  system,  e.g. 
plethora. 

The  blood  alterations  which  induce  disease  of  cerebral  vessels 
are — 

1.  Chemical:  marasmus,  nephritis,  obesity,  gout?  alcohol,  and 
lead  intoxication. 

2.  Parasitic  :  Syphilis,  rheumatism  ? 

F.  St.  John  Bullen. 


Die  Morphiumsiicht  nrid  ihre  Beluindluiig.     By  Dr.  Albrecht 
Erlenmeyer. — Third  edition,  1887. 

Tub  importance  of  the  subject  Morphinomania  and  its  treatment 
is  shown  by  the  number  and  size  of  the  works  now  written 
upon  it,  as  well  as  by  the  earnefct  study  which  some  of  them  give 
proof  of.  Dr.  Erlenmeyer  has  given  a  lucid  exposition  of  the 
origin,  symptoms,  treatment  and  prevention  of  the  disease,  and  the 
reader  will  feel  as  he  peruses  the  book  that  the  author  is  speak- 
ing from  wide  experience. 

He  commences  in  his  first  chapter  by  a  consideration  of  the 
causes  which  engender  the  morphia  habit,  and  shows  that  only 
certain  individuals,  on  whom  the  drag  works  in  a  particular 
fashion,  are  liable  to  become  habitues.  In  some  persons  even 
small  doses  produce  such  unpleasant  effects  that  tney  have  no 
desire  to  repeat  the  experiment.  Those,  on  the  contrary,  who  are 
liable  to  become  victims  of  the  habit,  experience  very  pleasant 
sensations,  which  the  author  terms  "  Euphorische  Wirkung  des 
Morphiuiu." 

In  the  second  chapter  he  considers  the  pathological  anatomy  of 
the  disease,  which,  as  might  be  expected,  has  nothing  which  is 
characteristic,  except  the  local  evidences  of  subcutaneous  injection, 
when  the  drug  is  taken  in  that  way. 

The  third  chapter -contains  an  enumeration  and  review  of  the 
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long  array  of  6ymptoms  referable  to  body  and  mind  which 
niuq)hia  halntuh  present.  The  author  records  some  curious  facts 
showing  that  cliildrcn  bom  of  mothern  who  are  addicted  to  the  vice 
are  aflfectcd  in  juKt  the  same  way  as  if  the  drug  had  been  directly 
tMhninistered  to  them :  they  are  in  fact  morphia  habitu^,  and  are 
liable  to  seriouH  troubles  as  soon  as  they  are  separated  by  birth 
from  the  source  of  their  constant  supply. 

With  regard  to  the  intcrmittcut  fever  to  which  LeviDStein 
drew  attention.  Dr.  Erlenmcyer  believes  that  it  has  nothing  to  do 
directly  with  the  moq)hia,  but  that  it  is  due  to  the  absoesaes  and 
oiher  inflammatory  conditions  caused  by  the  injecting  needle. 

Nur  does  he  consider  that  albuminuria  results  from  the  habit, 
nor  yet  from  tlio  discontinuance  of  it,  except  when  the  latter  is 
suddenly  effecteil,  and  produces  delirium  ;  the  albuminuria  he  then 
attributes  to  the  delirium,  and  not  to  the  withdrawal  of  morphia. 

In  describing  the  symptoms  prfnluct^d  by  suddenly  stopping 
morphia,  he  draws  particular  attention  to  collapse,  which  indeed 
is  the  only  grave  objection  to  this  method  of  treatment.  It  is  a 
very  serious  matter,  and  can  only  be  i-emediod  by  an  injection  of 
morphia. 

In  the  'Lancet'  for  June  25th,  1887,  Dr.  Oscar  Jennings 
of  Paris  wrote  a  paper  on  "The  Relief  of  the  Morphia 
Craving  by  Sparteine  and  Nitro-glycerine,"  and  the  praise  with 
which  ho  speaks  of  the  effects  of  these  drugs  in  the  treatment  of 
patients  of  this  class  must  rxise  the  hopes  of  medical  men.  For 
although  a  certain  amount  of  relief  may  l>e  afforded  by  one  dmg 
or  another  to  those  who  are  being  broken  of  this  habit,  every  one 
must  allow  that  to  produce  anything  like  comfort  during  that 
trying  period  has  been  beyond  the  power  of  me<licine.  Oscar 
Jennings  baaes  his  treatment  on  sphygmographic  indications.  He 
describes  an  excessive  vascular  pressure,  producing  a  **  plateau " 
in  the  pulse-tracing,  as  occurring  with  the  withdrawal  of  the 
drug  :  to  anaemia,  as  represented  by  this  contraction  of  Teasels,  he 
attribates  the  craving  with  its  attendant  horrorH,  and  he  gives 
sparteine  and  nitro-glycerine,  which  by  removing  the  **  platean  ** 
produce  complete  relief.  It  was  therefore  with  some  cariosity 
that  we  turned  to  Dr.  Erlenmoyer's  oliservations  on  the  pnlse.  It 
is  true  that  he  appears  not  to  have  used  sparteine  and  nitro- 
glycerine, but  he  goes  with  great  care  into  the  condition  of  the 
pulse,  and  gives  many  sphygmographic  tracings.  The  results  ho 
arrives  at  are  precisely  tno  reverse  of  those  which  Oscar  Jennings 
records.  He  says,  in  fact,  that  during  the  period  of  abstinence  ue 
pulse-tracing  shows  paral^s  of  the  vasonliftr  wall  and  diminished 
pressure;  and  that  if  an  injection  bo  then  given,  contraction  of 
artery  with  increased  jraessure  result.  He  then  adds,  that  the 
pulse  in  those  suffering  from  the  morphia  cravins  is  not 
characteristio ;  sometimea  its  peculiarities  are  those  oesoribed, 
sometimes  they  are  not. 

In  Chapter  IV.  the  diagnosis  of  the  disease  is  fully  oonaidered, 
and  the  examination  of  the  nrine  for  mornhio,  which  used  to  be  relied 
upon,  is  now  said  to  ho  quite  nnreliabie.     In  the  fifth  chapter  he 
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(liHcniwet}  tho  uuostiou  uf  treatment,  lie  iliscardH  tho  sudduu 
Hy>t)-tu  praotised  by  Levinstc'in,  ]»ecaii8o  of  tho  liubility  to  Huddeu 
tiullaose  which  attends  it.  Thi8.  however,  he  allows  is  tho  only 
diaadvantage  of  the  method  in  question  ;  still,  if  this  complication 
bo  anything  but  a  most  unusual  one,  it  must  prove  a  fatal  objection 
to  this  form  of  treatment. 

Tho  gradual  method  Dr.  Erlonmeyer  oonaders  uncertain  on 
accjuut  of  the  constant  supervision  ueoesBary  to  ensure  abstinence 
from  the  drug,  and  he  cousidors  it  further  undesirable  because  of 
the  prolonged  iMrio<l  of  miHcry  which  it  entails.  Bt-st  of  all,  he 
Hays,  is  tho  rapid  withdrawal  of  the  whole  quantity  of  morphia  iu 
from  six  to  twelve  days.  By  this  means  are  ensured  certain 
suooees,  absolute  freedom  from  danger,  and  a  short  period  of 
suffering. 

Tho  author  devotes  many  pages  to  tho  question  of  the  tnatmont 
by  cocain.  His  ct^uclusions  are — 1.  That  its  use  does  stop  tho 
craving.  2.  That  this  effect  is  very  transitory,  only  lasting  from 
10  to  25  minutes.  3.  Cocain  is  a  real  substitute  for  morphia  and 
not  an  antidote.  4.  It  should  not  be  given,  as  its  effect  is  so 
temporary  and  its  use  dangerous ;  moreover,  there  is  great  risk 
of  developing  a  habit,  "  Cocainismus,"  which  is  even  worse  than 
morphinomania. 

Chapters  VI.  and  VII.  contain  considerations  with  reference  to 
prognosis,  and  to  certain  legal  questions.  Chapter  VIII.  gives  an 
account  of  fifty  cases,  and  Chapter  IX.  a  carefully  compiled 
literary  history  of  the  disease. 

Dr.  Erlenmeyer  has  handled  the  whole  subject  clearly,  scientifi- 
cally, and  practically,  and  has  produced  a  work  which  can  be 
warmly  recommended  to  all  who  are  desirous  of  knowing  alx)ut 
the  disease,  or  who  require  guidance  in  the  treatment  of  its 
victims. 

SkYMOUK   J.   BUAKKEY. 


Abstracts  of  Sritis^  anb  .^foreign  journals. 
Current  Nerve   Anatomy  and   Physiology.— Titlea   and 

Indication  of  Contents  of  Papers  which  havo  appeared  daring 
the  Quarter  (Midsummer  to  Michaelmas,  1887).  By  Alkx.  Hill, 
M.D.,  Downing  CoUege,  Cambridge. 

Human  Braik. 

1.  Obeervations  on  the  Brain  of  Man.    Michsl  voh  haammix 

{Anat.  Anxeiger^  1887,  No.  14,  June  15). 

Three  papers.  1.  Description  of  a  delicate  white  bundle  on  the 
outer  side  of  each  corpus  albicans,  already  mentioned  but  not 
described  by  Von  Gudden,  for  which  the  author  proposes  the 
name  Stria  alba  tuberis.  It  is  derived  from  the  descending  pillar 
of  the  fornix.  2.  A  description  of  the  structure  of  the  corpora 
albioantia  as  studied  in  section  by  Weigert's  method.  Dis- 
tinction of  nuclei.  3.  A  new  bundle  on  surface  of  the  pons; 
Fasciculus  rectus  pontis. 

2.  The  Brains  of  Criminals  (Parieto-temponvoodpital  sor- 

lace).    Second  memoir.     Lor.  Tenchuii  {Lmigi  Battel^ 
Parma,  1887,  U  plates). 

COMPARATTVB  AhATOMT. 

8.  Researohes  into  the  Structure  of  the  Brain  of  Ifysis 
Flexuosa,  MOU.  M.  Koehler  (iiiui.  dt$  fllw— oss 
NaturelUs,  Zool.  t  ii.  pts.  3  and  4). 

Examined  by  means  of  sections  in  various  planes. 

4.  The  Nervous  System  of  the  Opheliaoiae.  Da.  Willt 
KOoHTBAL  (Jtmaiaeke  SkiUohi/t,  toI.  xz.  hfl.  4,  p.  51 1). 
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5.  Comparative  Anatomy  of  the  Nervoua  System  of  the 
Isopoda.      £.  Brandt     {Horm    Soc.    Entom,   But$iem, 

t.  XX.  p.  24.').     Buman). 

«■>.  The  Dipnoan  Brain.  Bubt  G.  Wilder  (An^erican  NaturalUt, 
1887,  p.  544,  June). 

MORPUOLOOY. 

7.  The  Ontogeny  and  Phylc^ny  of  the  Torus  Longitudinalis 

of  the  Mid-brain  of  Bony  Fishes.  Rabl-RUckeard 
(Anat.  Ameiger,  1887,  No.  17,  p.  549,  August  1). 

The  structure  belonging  to  the  mid-brain  of  bony  fishes,  and 
known  as  the  Torus  longitudinalis,  is  not  homologous  with  the 
fornix  or  other  constituent  of  higher  brains,  but  is  present  in  the 
brains  of  most  vertebrates  in  a  rudimentary  form  as  an  opoudyma 
development. 

8.  The  Homologies  of  the  Chorda  Tympani  in  Lower  Animals. 

Froriep  {Anat.  Ameiger,  1887.  No.  15,  p.  486,  July  1). 

9.  On  the  fate  of  the  Muscle  Plate  and  the  Development  of 

the  Spinal  Nerves  and  Limb  plexus,  in  Birds  and 
Mammals.  Dr.  A.  M.  Paterson  (Quart.  Joum.  Micro. 
Sci.,  vol.  xxviii.  pt.  1,  p.  109,  Aug.  1887,  pi.  vii.  and 
viii.). 

10.  Note  on  the  Ciliated  Pit  of  Ascidians  and  its  relation  to 

the  Nerve  Ganglion  and  so-called  Hypophysial  Gland, 
and  an  account  of  the  Anatomy  of  Cynthia  rustica  (?). 
Lilian  Sheldon  (Quart.  Joum.  Micro.  Set.,  vol.  xxviii. 
pt.  1,  p.  131,  Aug.  1887,  pi.  ix.  and  x.). 

The  function  of  the  ciliated  pit  is  considered  to  be  aeration  of 
the  brain,  and,  secondarily,  it  serves  as  a  duct  for  the  so-called 
hypophysial  gland.  The  ciliated  pit  itself,  however,  is  regarded 
as  probably  homologous  with  the  hypophysis  of  vertebrates, 
which,  according  to  this  view,  is  an  atrophied  organ  the  function  of 
which  is  lost. 

1 1  Aforphological  Value  of  the  Lateral  Nerve  of  Petromyzon. 
'  ti.  Julin  (Bull,  de  FAcad.  Boy.  des  Sciences  de 
Belgiquc,  t.  xiii..  No.  3). 
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<  'uiiclitnimi,  that  it  is  the  remains  of  nenral  ridge  (crdte  neural), 
which  oxphiins  its  roUktion  with  the  yagns  roots  aud  the  dranal 
lirauchos  of  the  spinal  nerves. 

12.  The  Nenrenteric  Canal  of  Vertebrates.    Eupffkb  (SUm.  d, 

QaeUsch.f.  Marph.  u.  Phyt.  Munich,  1887.     HI.). 

Critical  summary  of  recent  observations  on  development  of 
f'shes  and  amphibia.  Conclusion,  that  the  blastopore  is  the 
original  anus  of  vertebrates,  and  that  this  relation  is  changed  by 
the  caudal  extension  of  the  central  nervous  system,  leading  to  the 
formation  of  the  neurenteric  canal  and  secondary  anus.  Pro- 
kibility  that  a  stage  existed  in  which  the  gut  and  the  neural-canal 
hod  a  common  opening. 

13.  The  Morphological  Significance  of  the  Epiphysis  (Pineal 

Gland)  in  Vortobrata.  Ch.  Julin,  LUle,  1887  (Bep. 
Bnil.  Scient.  de  Lille). 

Physiology — General. 

14.  The  etfects  of  Total  Anaemia  on  the  Brain  and  its  Diverse 

parts,  studied  with  the  aid  of  Decapitation  followed  by 
transfusions  of  Blood.  Hayem  and  Barbibr  (Arch,  de 
Physiologic  norm,  et  path.,  vol.  x.  pt.  5,  p.  1,  /t(J|y»  1887). 

A  series  of  experiments  in  which  the  carotids  of  a  d(^  were  put 
into  communication  with  a  supply  of  blood,  luually  from  a  living 
huruo,  uud  decapitation  of  the  animal  then  effected.  The  tnois* 
fused  blood  allowed  to  circulate  either  at  the  moment  of  deoapita- 
tiou  or  at  varying  intervals  thereafter.  Keoord  of  reflex  and 
vuluntar}'  movements  exhibited  by  the  decapitated  head.  Their 
relation  to  the  interval  before  transfusion  commenced,  Ac. 

15.  Physiology   of  the  Frog's    Brain  (wiUiimtd).    De.  Max 

£.  J.  ScuRADER  {PflOger'a  Archiv,  July  26,  1887). 

Series  of  42  critical  experiments  testing  statements  of  Goltz  and 
Steiner  with  rugartl  to  the  physiology  of  the  frog's  brain,  and 
necessitating  certain  emendations  in  their  views.  For  example, 
cinuiustauoes  are  enumerated  under  which  the  frog  deprived  of 
its  corebral  hemispheres  behaves  like  an  intact  fh)g,  not  exhibiting 
thv  total  want  of  spontaneity  and  Will  ordinarily  Moribed  to  it. 
Authur  ocMmcs   to  general   conc^usitMi.   that    the  nenruna  syitem 
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nitons n  tt  }»h}*8iolof^icuI  Ht^^iuuii tatioii  cxjrrt-Hiiuuiuii^  in  iu  morpho' 
logiciil  diHpottitiuu,  oach  Hu^iuuut  haviug  certaiu  functiomi  pccuiiur 
tu  it«elf  to  perform. 

10.  Structurd  and  Funotions  of  tho  Brain.  T.  V.  Rohon. 
(C.  Winter,  Heidelberg,  1887.     8vo.  39  pp.) 

Srnsation. 

17.  Influonce  of  Trigominiia  Stimulation  on  the  Touch  and 
Temperature  Sense  of  tho  Face.  Victou  Uubantscuitucii 
(Pfiuijera  Archie  f.  Physiolotjie,  July  26,  1887). 

Having  found  that  in  caaee  of  disease  of  the  middle  ear  the 
neighbouring  regions  of  the  head  are  less  sensitive  on  the  diseased 
than  they  are  on  the  sound  side  (for  instance,  tho  Eustachian 
tube  is  less  sensitive  to  the  passage  of  a  sound),  the  author  pro- 
coeds  to  investigate  the  extent  of  these  variations  in  sensibility, 
duration  of  after-sensation,  &c. 

1^.  The  Perception  of  the  Direction  of  Sound  by  means  of 
the  Semicircular  Canals.  W.  Preyer  (Pfltiger'a  Archiv, 
July  15,  1878). 

Impossible  to  give  an  outline  of  this  paper  within  the  limits 
of  this  index. 

19.  The  Sense  of  Smell  in  tho  Dog.     G.  J.  Bomanes  (Betme 

Scientifiqne,  1887,  August  13). 

Experiments  to  determine  the  extent  of  the  power  in  the  dog  of 
recognising  his  master's  footsteps  from  amongst  those  of  other 
people ;  odour  belonging  to  the  boot  rather  than  to  the  person ; 
insulation  of  boot  from  the  ground  by  brown  paper  sufficient  to 
mask  the  scent;  anointing  boot  with  oil  of  anise  not  sufficient, 
and  BO  forth. 

20.  Note  on  the   Specific   Energy  of   the   Nerves  of  Taste. 

W.  II.  Howell,  Ph.D.,  and  J.  H.  Kastle,  S.B.  {Studies 
Johns  Hopkins'  Biol.  Lab.,  1887,  June,  p.  13). 

The  authors  have  made  use  of  a  substance,  para-brom-benzoic 
Bulphinide,  which  gives  on  the  back  of  the  tongue  a  pure  bitter, 
and  on  the  front  of  the  tongue  a  sweet  taste.  At  the  tip  of  tho 
tongue  a  slight  bitter   usually   precedes   tho   sweet   taste.     'I'h' 
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atimulatiuu  of  different  sensations  in  the  two  r^ons  of  the 
tongue,  regarded  as  a  proof  of  the  ezistenoe  of  separate  nerves  for 
Bpeci£o  tastes. 

Physiological  Pbycholoot. 

21.  Sensation    and     Movement,    Experimental    Studies    in 

Psychomechanics.     Charles  FfeRi  (Alcan,  Parity  1887). 

Introduction  of  measurement  into  domain  of  peycholc^. 
Study  by  means  of  dynamograph  and  plethysmograph  of  the 
influenoe  of  sensations  upcm  the  static  force  of  the  individnaL 
Influence  of  position,  gesture,  &c.,  in  suggesting  ideas.  Relation 
between  the  idea  of  movement  and  movement.  On  account  of  their 
hyper-sensitiveness,  hysterical  persons  are  largely  made  use  of  in 
these  experiments.  Pessimism  a  result  of  digMnteence  and  other 
philosophical  applications,  &c. 

Reaction  Tim. 

22.  Beaotion  Time  for  Action  and  Inhibition,  gathered  from 

Observations  of  Dk.  Okscuansky,  Physiological  Society 
in  Berlin  {Archiv  /.  Anat,  u.  Pk^. ;  PkgM.  Ahtk.,  1887, 
p.  363). 

Hypnotism. 

23.  Auto-suggestion  in  Hypnotized  Subjects.      N.  Ctbduki 

(Phy$.  Centralbl,  1887,  Sept.  3). 

CORTKX. 

24.  The  meaning  of  Brain-fissuring.    T.  Sdtz  (  To^IUm  Wk2 

J>€Uticke,Vienna,  1887.    8vo.  67  pp.). 

25.  Contribution  to  the  Morphology  of  the  Island  of  BeiL 

G.  A.  Gullbkro.    {ChriMtianiOj  1887.     Da$u9k.) 

Localisation. 

26.  The  Looalixation  of   Brain  Disease.     Nothnaqkl  (Biol. 

CentraSbL,  Bd.  vii.  No.  13,  Sept.  1). 

Historical  and  critical  essay  road  at  the  Medical  Congreai  at 
Wiesbaden.  Treats  especially  of  the  localisation  of  visual  pero^ 
tions,  and  disonsns  the  possibility  of  localising  the  cortical  leaiaos 
in  different  portions  of  the  viaoal  area,  leading  to  various  forms  of 
disturbance. 


AND   FOHEIGN   JOURNALa  .^^J 

27.  Eye-mox-omenta  after  Injury  to  the  Nervoua  System. 
K.  SzioETHY  (Orpoti  Hetilap,  1887,  No.  4,  m  Hungarian. 
Abs.  in  Pky$.  Centralhl.  1887,  Sept.  3). 

A  8ori<H  of  ex{)erimont«  upon  the  movement*  of  the  eyoe  which 
follow  mechanical  injury  to  various  parts  of  the  brain  in  rabbits — 
particularly  the  medulla  oblongata,  mid-brain  and  cerebellum. 
Shows  that  compensatory  movements  of  the  eyes  when  the  head 
is  displaced  still  take  place  after  destruction  of  the  vermis. 

Corpus  Striatum. 

28.  On  the  Functions  of  the  Corpus  Striatum,  and  concerning 
a  Basal  Optic  Nerve-root.  L.  Edinger  (^Miinchener  Med. 
Wockenschr.,  vol.  34,  No.  26). 

Pituitary  Body. 

29.  A  case  of  Perdstenoe  of  the  Hypophysial  Canal  {Anat. 
Anxeiger,  No.  16,  July  15,  1887.) 

Found  p.  m.  in  a  girl  est.  14.  The  canal  opened  2  mm.  above  the 
upper  end  of  the  pharyngeal  tonsil  (not  into  the  bursa  pbaryngea). 
It  contained  a  cord  of  substance  resembling  the  pituitary  body  in 
constitution. 

BIid-Brain. 

30.  The  Mutual  Relation  between  the  Central  Origins  of  the 
Eye-muscle  Nerves.  Nussbaum  (Medizinische  Jahrhacker^ 
1887). 

Correction  of  Duval's  and  Laborde's  results.  Sections  of  brains 
of  young  cats  stained  by  Weigert's  method  in  carmine.  Abducens 
nucleus  of  each  side  sends  a  diffuse  bundle  of  fibres  to  posterior 
longitudinal  bundle,  crossed  relation  of  post.  long,  bundle  with 
the  root  fibres  of  the  trochlearis.  No  crossed  relation  with  the 
oculo-motorius  visible. 

Mkdulla  Oblongata. 

31.  Studies  in  the  Innervation  of  Respiration  (seventh  com- 
munication). O.  liANGENDORFF  (^Archiv  /.  Anat.  u.  Phift. ; 
Phif$.  Abth.  1887,  p.  237). 

Author  formerly  showed  the  existence  of  spinal  reflex  centres, 
and  concluded  that  a  single  respiratory  centre  in  the  sense  of 
Flourena'  naeud  vital  does  not  exist.     Contends  that  the  complex 
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of  oontros  lias  no  anatomical  bnt  only  a  physiolugioal  individuality. 
The  article  contains  a  critical  riwmi  of  recently  pabliahed  ex- 
periments and  views,  and  shows  how  they  harmonise  with  this 
theory. 

32.  Facts  showing  that  it  is  because  the  Medulla  Oblongata 
is  the  principal  scat  of  Inhibition  of  Keiipiration  that  it 
appears  to  bo  the  principal  centre  of  Kespiratory  Move- 
ment. Browk-S£qu ARD  (  Compte$  JSemdu$  8oc.  de  Bivl.^  Paris, 
1887,  May). 

Contention  that  thoro  is  no  such  thing  in  the  medulla 
oblongata  as  a  noeud  vital,  in  the  sense  of  a  centre  liberating 
respiratory  movements.  The  cessation  of  respiration  which  follows 
injury  to  the  medulla  oblongata  depends  uf>ou  irritation  of  the 
inhibitory  mechanism.  Same  standstill  may  bo  brought  about  by 
stimxilating  the  trigeminus,  ^c,  without  injuring  the  medulla. 
In  young  animals  section  of  the  cervical  cord  does  not  prevent 
thoracic  respiration.  In  some  cases  inhibition  of  respiratory 
movements  does  not  follow  injury  to  the  region  of  the  "  noeud 
vital." 

33.  Where  is  the  Swallowing  Beflex  released  ?  K.  Wassiuefp 
(Zeitsch.  /.  Biol.  Miinchen  u.  Leipzig,  1887,  p.  29,  Sept.). 

Confirmation  of  the  observation,  that  stimulation  of  supr.  lar^'u- 
geal  nerve  induces  act  of  swallowing,  while  section  of  the  same 
nerve  is  without  effect.  That  stimulation  of  the  gloeso-pharyngeal 
nerve  has  inhibitory  effect.  Determination  of  a  definite  area,  in 
the  roof  of  the  rabbit's  mouth,  touching  of  which  is  invariably 
followed  by  swallowing.  This  area  loses  its  irritability  when  the 
trigeminus  nerve  is  cut 

34.  Origin  and  Connections  in  the  Medulla  Oblongat;> 
Hypogloasal  Nerve.     P.  D.  Koch  (Copenhagen,  1887). 

Cranul  Nekves. 

35.  On  the  Functions  of  the  Fourth  Pair  of  Nervr.s.  1  Ikn  i.\  Lkk 
(Lancet  1887,  vol.  ii.  p.  9). 

Spinal  C'ord. 

36.  The  Posterior  Nerre-roots,  their  Conuections  in  the  Cvr<\ 
and   Central    IVolongation.      W.   BacBTRRX\\ 

Anat.n.  Phy$. ;  Anat.  Abth.  is'^7.  p.  lL»«n. 
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OlMorvationB  by  Weigert's  and  gold  ohlorido  methods  of  cords 
of  foetuses  and  now-born  children.  Posterior  root  contains  two 
kinds  of  fibres  ac4]uiring  mj'elin  sheaths  at  different  times.  These 
which  develop  first  are  also  the  larger  fibres.  Most  of  them  go 
into  the  ground  region  of  Bardach's  column;  a  smaller  number 
iiUo  the  substantia  gelatinn^a.  Of  the  smaller  later-developed 
fibres  the  greater  numl>er  go  into  the  posterior  part  of  the  lateral 
column,  a  few  into  subs.  gel.  Further  course  throughout  the 
spinal  oord  followed.  Ijarger  fibres  pcuss  amongst  the  cells  of 
Clarke's  column.  Flechsig's  observation,  that  the  fibres  from 
Clarke's  column  go  into  lateral  cerebellar  tract  confirmed. 

37.  Sensory  Nerves  and  Keflex  Apparatus  of  the  Spinal  Cord 

(eontinued).    K.  Hallst^n  {Archivf.  Anat.  u.  Phys. ;  Phya. 

AUK  1887,  p.  306). 
I>etomiination  of  the  conditions  under  which  reflex  action  can 
be  obUiintHl  through  the  spinal  cord  of  the  frog.  (1)  By  stimula- 
tion of  the  skin.  Attempt  at  drawing  up  a  scale  of  stimuli.  (2) 
Secondary  stimulation  of  the  cut  sciatic  by  means  of  a  contracting 
muscle.  Reflex  cannot  bo  obtained  by  rheoscopic  stimulation  with 
a  nerve.  (3)  Double  muscle  reflex  and  leflex  routes  in  cord. 
Attempt  to  prove  that  the  impulse  has  the  choice  of  a  higher  and 
a  lower  path  across  the  cord.  Upon  the  path  selected  depends 
the  latent  period  and  height  of  contraction. 

Spinal  Ganglia. 

38.  The   Physiology   of  the   Spinal   Ganglia.     Max   Joseph 
{Archivf.  Anat.  u.  Phy$.;  Phys.  Abth.,  1887,  p.  296). 

Experiments  after  the  Wallerian  method  already  recorded  in 
Virchow's  Archtv  (cf.  *  Brain  '  for  July,  this  index).  The  notable 
result  of  these  experiments  is  the  discovery,  that  there  is  a  partial 
degeneration  of  the  portion  of  nerve  attached  to  the  spinal  when 
the  root  is  cut  either,  proximally  or  distally  to  the  ganglion.  Also 
that  when  the  root]  is  cut  proximally  to  the  ganglion  a  portion  of 
the  root  stump  remains  intact.  Conclusion,  that  a  certain  number 
of  fibres  between  the  periphery  and  the  cord  pass  through  tho 
root  ganglion  without  union  with  its  cells.  Criticism  of  current 
views  as  to  the  constitution  of  the  ganglion. 

Spinal  Roots. 

39.  Anatomical  Investigation  into   the  Spinal-roots  of  Man. 

Dr.  Ernst  Slemerlino    (Hirachtenldy  Berlin^  1887.    8vo. 
pp.  32,  2  lavjc  plates). 
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A  purely  anatomical  study  of  the  oonatitutioii  of  the  norve- 
roota,  especially  with  regard  to  the  character  <  i'-h 

they  are  composed.  The  relative  ntimbera  ol  biuuli  aud  large 
fibres  in  both  roots  of  each  nerve.  Their  grouping  and  mode  of 
development  of  the  liroad  fibres,  the  largest  are  found  to  be  those 
which  have  the  longest  extranspinal  course. 

Sympathetic  System. 

40.  The  Ciliary  or  Motor-oculi  Ganglion  and  the  Ganglion  of 
the  Ophthalmicus  Profundus  in  Sharks.  J.  Beabd  (Anal. 
Angeiger,  1887,  No.  18,  Augu$t  15th). 

The  ciliary  ganglion  is  by  some  regarded  as  belonging  to  the 
sympathetic  system,  by  others  it  is  looked  upon  as  a  posterior  root 
ganglion.  The  object  of  the  present  paper  is  to  clear  up  this 
uncertainty,  which  is  due  to  the  fact  that,  during  the  development 
of  lower  Yortobratee,  the  ganglion  on  the  ophthalmicus  profundus 
branch  of  the  fifth  is  conspicuous,  and  therefore  mistaken  for  the 
ciliary,  whereas  in  mammals  it  is  fused  with  the  Gasserian.  The 
ophth.  prof,  ganglion  belongs  to  the  root  ganglion  series,  while  the 
ciliary  u  a  portion  of  the  sympathetic  system. 

41.  Anatomy  of  Ciliary  Ganglion  and  Vagus  Nerve  in 
Selachians.  Onodi  (Phynological  Socieij/  in  Berim)  [Areh. 
/.  Anat.  u.  Phys. ;  Phjs.  Ahth.  1887,  p.  357]. 

42.  Processes  of  Nerve- cells  in  Heart-ganglia.  Nixita 
Ladowsky.  Communicated  by  Prof.  C.  Armstidi  (^reAir 
/.  Mikro.  Anat.,  1887,  p.  609,  pi.  xxxviii.). 

Gold  chloride  and  formic  acid  10%.  Frogs  and  rabbits.  Bela- 
tion  of  nerve-cells  to  nerve-fibres  on  the  one  side,  and  mosole- 
bundle  on  tlie  other  described  and  figured.  Various  forms  of  Qui-, 
bi-,  and  mtiltipolar-cells,  or  of  the  former  with  spiral  fibre. 
Definite  observation  of  the  connection  of  cell  processes  with  the 
musculature  of  tho  nuriclo. 

43.  The  Nervous  System  and  Animal  Heat.  Ch.  Ricret 
{Bevue  Seientijiqite^  1887,  Sept.  17th).     Popular  i^sumd. 

44.  The  Relation  of  the  Brain  to  the  Stomach.    Br.  Hlasko 

{Kanm,  Dorpat,  1887.    Bvo.  31  pp.). 

45.  The  Significance  of  the  Nervous  System  for  the  Kidneys. 

£.  Sbiirwald  (Fiaek«r,  Tsnd,  1887.    8va  88  pp.). 
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46.  StodiM  in  the  Central  Deetination  of  the  YMO-motor 

Nerre-rootM.    K.    Hkltio    {Ej^benkavn,    1887.     8vo. 
Dmitk.) 

Histology. 

47.  Histolc^oal  Alterations  in  the  Central  Nerrons  S3rstem 
in  Experimental  Rabies.  Golgi  {Arch.  Ital.  de  Biol.^  vol. 
viiL,  faao.  ii,  p.  192). 

Deals  with  karjokinetic  changes  in  the  nnclens  of  nervous, 
epithelial  and  neuroglial  cells,  and  also  appearance  in  nerve-cells 
of  peculiar  nuclear 


48.  On  the  Histology  and  Function  of  the  Mammalian 
Superior  Cervical  Qanglion.  W.  Hatj:  Whitk,  M.D. 
(Journal  of  PKynciogyy  vol.  viii.  pt.  2,  p.  66,  pL  iii.). 

Account  of  the  variations  in  size  of  the  superior  cervical  ganglion 
in  man  and  comparison  with  mammalia.  Description  of  its  histo- 
logical elements.  Attention  particularlji  called  to  great  frequency 
in  man,  and  to  less  degree  in  monkeys,  of  pigmentary  degeneration 
and  atrophy  of  its  cells.  This  change  regarded  as  **  normal "  and 
unassociated  with  disease. 

49.  D^eneration  and  New  Formation  of  Medullatod  Nerve- 

Fibree.  Giusepptsa  Cattasi  {Arcliivioper  le  Scieme  Medichif 
Tttrin). 

Treats  of  the  histological  changes  which  lead  to  the  first  forma- 
tion of  a  nerve  filament  after  section  from  the  central  system,  and 
of  its  further  acquisition  of  a  medullary  sheath. 

50.  Minute  Anatomy  of  Teleostean  Brains.  B.  Fusari  (In- 
temat.  MonaUchr.  /.  AiuU.  u.  Hist.,  vol.  iv.,  Nos.  7  and  8, 
p.  275,  pL  ix-xi.). 

Brains  hardened  in  Miiller's  fluid  and  oemic  acid.  Detailed 
description  of  the  histological  elements  occurring  in  the  cere- 
bellum, valvula  cerebelli,  and  optic  lobee. 

51.  Nerves  in  Epithelium.    Dr.  S.  Frenkkl  (Firdkow**  Arckiv^ 

1887,  Sept.  1). 

Criticism  of  obeervations  hitherto  recorded.  Original  observa- 
tions and  comparison  of  results  with  gold  chloride  and  oemic  acid. 
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Deraonstration  of  the  connection  of  colls  of  reto  Malpighi  with 
one  another  by  means  of  filaments  (feine  laden).  Relation  of  this 
interoellnlar  network   to   the   nervous   functions   of    «i     "  .). 

Theory  with  regard  to  the  histological  difibrontiation  ol     ,  uil 

cells  into  nervous  and  suppoiting  elements. 

52.  Golgi's  Besearches  into  the  Minute  Structure  of  the 
Central  Nervous  System.  KdLLiCKER  (AnaL  Amgeiger, 
1887.     No.  15,  Jii/y  1). 

KcRulta  of  examination  of  certain  preparations  snln  itt.  i  i.y 
Golgt.  Controverts  Golgi's  conclusion,  that  the  prtuplaMuic 
proce88C8  of  the  nerve  cells  are  not  of  a  nervous  nature.  OaUs 
attention  to  the  importance  of  Golgi's  discoveries  as  to  the  com- 
plicated constitution  of  the  plexus  of  fine  processes  and  the 
number  of  elements  entering  into  it,  and  confirms  his  observation 
of  the  origin  of  medullatod  nerves  in  the  grey  matter  by  direct 
association  in  the  plexus  of  protoplasmic  processes. 

Deoenxratioh. 

63.  Ascending  and  Descending  Nerve  Degeneration.  Fkodor 
Krause.  Phyg.  Society  in  Berlin  f.irrl!,/  A'.nt  u. 
Phy$. ;  Phys.  Abth.,  1887,  p.  370). 

54.  Degeneration  of  the  Optic  Nerve  and  Chiasm.  Juuus 
Michel  {Bergmanttt  WieAadtn). 

Braih  WiaaRT. 

66.  Weight  of  Pranzini's  Brain  {Beme  Sn*.,  1887,  Stjtl.  .'i\ 
1280  grammes. 

Circulation. 

66.  Yariations  in  the  Development  of  the  Brain- vessels,  their 
Physiological  and  Pathogenetic  Relation.  Dr.  L. 
LOww^'  "  ^ Arthivf.  Pgyehiatrie,  xvii.  pt.  3,  p.  819). 

Great  VHriatiin  m  the  relation  of  arterial  calibre  to  brain- 
wt'ight.  DinVorence  in  tlie  calibre  of  the  two  carotids,  most 
frequently  in  favour  of  the  left ;  poamblj  Msociated  with  the 
fnxiuont  preponderance  of  the  left  hemisphere. 
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57.  Mcthyl-bluo  Staining  as  a  Histological  Method.     Arnstki!! 
{Anai,  Ameiger  lb87,  No.  17,  p.  551,  Aug.  1). 

For  nenre  turaes ;  using  picrooarmine  or  picrato  of  ammonia  as  a 
fixing  agent 

Current   Nerve   Anatomy  and   Physiology.— Titles   and 

Indication  of  Contents  of  Pa}H>r8  which  havu  appeared  during 
the  Quarter  (Michaelmas  to  Christmas  1887).  By  Alex.  Hill, 
M.l>.,  Fellow  of  Downing  Collie,  Cambridge. 

Anatomy. 

1.  Brain  of  Man  in  its  intimate  relations  and  connoctions, 

Bechterew  (JreftM^es  Slave*  de  Biologie^  iv.  1,  Jvdy  1887^. 

Contains  an  aoooont  of  the  connections  of  the  various  nuclei 
of  grey  matter  in  the  cerebral  axis,  as  determined  by  recent 
researches. 

Comparative  Anatomy  and  Morphology. 

2.  Nervous  System  and  general  Morphology  and  Classification 

of  the  proeo-branchiate  Gasteropods.  E.  L.  Bouvier 
{Annalet  des  Sciences  Naturellet^  1887,  vol.  iii.  pp.  1-336, 
plates  1  to  14,  to  be  continued). 

3.  Nervous  System  of  (lasteropods  (type  Aplysia).     Lacazb 

DuTHiERS  (^Comple*  rtmdiu  Aead,  de»  Seiettees^  Pari»,  Nov. 
21,  1887). 

4.  Electrical  Fishes,  part  1,  Malopterurus  electricus.     Feitsch 

(Leipsie,  1887.     Veit  d  Co.    Folio,  90  pp.,  1 2  plates). 

6.  The  Metamerism  of  the  Head  and  the  Vertebra  Theory  of  the 
SkulL     Gegekbaur  (Morph.  i/iaAr&MeA,  xiiL  1,  ifor.  1887). 

General  Physiology.    Duality. 

6.  Duality  of  the  Brain  and  Spinal  Cord,  as  shown  by  the  fact 
that  Anaesthesia,  Hypersesthesia,  Paralysis  and  various 
states  of  Hypo  and  Hyperthermia  due  to  Organic  Lesion 
of  the  Cerebro-spinal  Centre,  can  be  transferred  from 
<Hie  side  of  the  body  to  the  other.  Browk-S^uard 
{Cimptf  rendM$  Acad,  det  Sciences,  Paris,  Oct.  17,  1887). 
VOL.  X.  2  N 
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First  of  a  proposed  series  of  oommiinioations,  demonstrating  that 
each  half  of  the  hrain  and  spinal  cord  can  serve  for  all  the  fnnotions 
of  hoth  sides  of  the  system.  For  example,  section  of  one  side  of  the 
base  of  the  brain  leads  to  ansestheeia  of  the  opposite  leg  and 
hyperccethesia  of  the  leg  of  the  same  side.  Subeeqnont  section  of 
the  opposite  side  of  the  dorsal  oord  leads  to  a  reversal  of  these 
sensory  disturbances.  If  the  internal  capsule  on  one  side  is  cat, 
followed  by  section  of  tho  opposite  side  of  the  dorsal  oord,  the 
resnlt  is  tho  same  as  in  last  experiment.  Section  of  the  right 
cerebral  peduncle  produces  paralysis  of  tho  left  side.  Section  of 
tho  right  half  of  tho  modulla,  above  the  crossing  of  the  pyramids, 
traiisfors  the  paralysis  to  the  opposite  side.  In  the  frog,  section 
of  tho  loft  cerebral  hemisphere  produces  loss  of  power  on  the  right 
fiido  and  incroased  force  on  tho  left.  Subsequent  section  of  the 
right  cerebral  hemisphere  restores  the  equilibrium.  Evidenoo  of 
tho  same  kind  is  adduced  with  regard  to  body  temperature. 

7.  Besearches  into  the  two  Fundamental  Principles  of  the 
doctrines  received  with  regard  to  Cerebral  Duality  in 
voluntary  movements.  Brown-S^quard  (C.  jB.  Aead, 
Set.,  Nov.  7,  1887). 

Section  of  right  anterior  pyramid,  and  then  stimulation  of  its 
fibres,  is  almost  always  followed  by  movement  of  tho  right  leg. 
Tho  same  movement  results  if  tho  stimulation  is  at  the  level  of  the 
decussation.  Conclusion,  that  each  motor  region  acts  on  both  sides 
of  the  l)ody,  and  that  each  half  of  the  base  of  the  brain  conducts 
fibres  from  both  motor  zones. 

Ckbxbbal  Phtsioloot. 

8.  The  Brain  and  Cerebral  Activity  from  the  Fsyoho-physio- 
logical  point  of  view.     Ukbzkn  {Pcurit,  J.  B.  B4»iUiir«t 

1887). 

A  popular  explanation  of  recent  advances  in  pq^dto-physioe. 
Starts  with  the  proposition,  tliat  thought  neoeasitateB  ohemioal 
•otion  (metabolism)  of  brain  tissuo,  and  that  thetefofre  it  ia  «  fbnn 
of  motion  oomparable  to  mnsoular  action.  Infers  thai  every 
pAychio  act  is  a  transmisnon  or  modification  of  an  external  impulse. 
Illnstrates  the  proposition  by  oxiiorimcnt.  Explains  **reaoliun 
time."  Shows  that  it  is  longer  with  children  than  with  adult, 
with  boye  than  with  girls,  but  after  adoleeoenoe  lev  in  men  than 


in    women.      Exi'  m    m    <  Mimition    of  curvlmii    ii<  Hvnv   m    tnOTCaiMHl 

tem{>urataro.  I^uui  i>art  of  tho  book  doahi  with  philuHuphical 
dedactiona.  Diaouases  tho  question  of  free-will  and  oonaoioasneaa, 
and  shows  the  limits  within  which  they  are  reoonoilable  with  the 
mechimical  definitioa  of  thought  as  a  redirected  sensory  impulse. 

9.  Physiological  Psychology.  SsRai,  trans,  from  Italian  into 
French  by  Moorosr,  rerised  by  the  Author  {Pari*, 
Alcan,  1888). 

1  <^.  The  Motor  Ftmctions  of  the  Brain  and  Cerebnd  Epilepsy. 
Frxnck  (^Paris^  1887,  8vo.  571  pp.). 

11.  The  Time  it  takes  to  Think.    J.  McK.  Cattkll  {Nitie- 

Uentk  CaUmry,  Notf.  1887). 

A  popular  expueition  of  the  objects  and  possibilities  of  time 
measurements  as  applied  to  psychic  actions. 

Keflex  Actios— Kske-jerk. 

12.  Tho    Variations    of    the    Normal    Knce-jork,   and    their 

relation  to  the  Activity  of  the  Central  Nervoui*  System. 
Lombard  (Am^rimn  Jownud  of  Pgyekologgt  ^o^*  ^  No.  1, 
pp.  5-71,  Nov.  1887). 

A  scries  of  experiments  made  under  favourable  conditions  an  to 
position  of  the  body  and  regulation  of  the  force  and  place  of 
incidence  of  the  blow.  Knee-jerk  shown  to  be  exceedingly 
susceptible  to  alteration  in  force  under  tho  influence  of  external 
conditions.  Depro(>sed  by  hunger,  fatigue,  enervating  weather 
and  sleep.  Reinforced  by  any  condition  which  increases  the 
activity  cf  tho  central  nervous  system,  by  irritation  of  the  skin, 
voluntary  action,  exciting  the  attention,  music,  dreams,  &o. 

Beflex  Actios — Rkspibatiox. 

13.  Respiration   Centre  in  Medulla   Oblongata  and  the  Con- 

ditions of  its  action.  Loewt  (Berliner  Pktfs.  0e$eU9ek. 
Arduvf.  Anat.  a.  Pky$.  1887,  Ha  v.). 

14.  Respiratory   Reflex  from   the  Nasal  Mnooos  Membrane. 

Sandmans  (Berliner  Phyt.  (h$M$tk.  Arch.  /.  AnaL  u. 
Phy».  1887,  Hft.  v.). 

2  N  2 
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Cortex  Asatomy. 


15.  Morphology  of   the  Island  of   BeiL      QuLDBBW  (itart 

Anxeiger  ii.  21,  Oct.  1887). 

The  island  of  Reil  appears  on  the  onter  surface  of  the  lateral 
Tsntricle,  as  an  elevation  at  the  bottom  of  a  slight  hollowing,  at 
the  third  montli,  aft«r  the  olfactory  bnlb  has  made  ita  appearance 
as  a  button-like  out-growth.  Paper  contains,  in  addition  to  aoocMint 
of  development,  an  account  of  the  form  assumed  by  the  island  in 
such  mammals  as  possess  it. 

CoBTEX  Physiology. 

17.  Cortex-Field  of  the  Facial,  and  its  Connections  in  the  Dop 

and  Kabbit.     Exner  and  Paneth  (^Pfluger*$  Arekir,  xli. 
7  and  8,  p.  349,  Nov.  22,  1887). 

Annrthesia  was  induced  by  subcutaneous  injection  of  morphia, 
followed  by  intravenous  chloral.  In  one  case  narcotism  was  very 
superficial,  and  in  another  case  morphia  only  was  used,  and  3'et 
only  crossed  action  obtained  even  with  the  strongest  stimulus ; 
samo-sidcd  and  crossed  action  at  the  same  time  were  very  rarely 
obtained.  In  the  dog  the  area  for  the  facial  nerve  lies  in  the 
gyrus  lateral  to  the  sigmoid.  It  was  noticed  that  stimulation  of 
the  dura  mater  gave  rise  to  a  reflex  contraction  of  the  orbiculariH 
on  the  same  side.  This  could  be  obtained  over  the  whole  convexity 
of  the  brain,  but  most  easily  from  the  anterior  part.  The  reflex 
was  often  induced  when  breaking  the  skull.  In  the  rabbit, 
stimulation  of  one  side  of  the  cortex  produced  without  exception 
movements  of  both  sides  of  the  face.  Thin  was  not  prevented  by 
section  of  the  corpus  callosum,  nor  by  dividing  the  pons,  nor  by 
destroying  the  opposite  cortical  centre.  Section  of  the  medulla, 
however,  stopped  it  at  once,  and  it  is  hence  inferred  that  there  is 
total  crossing  for  the  facial  nerves  in  the  medulla. 

COKTEX. 

16.  The    Homology  of   the    Fissura   F^oto-oocij)! talis  in 

CaniToree.    ILix  Fluch   {Lmpme^  1887,  Bttgdmann, 
4to,  15  pp..  1  jilols). 

18.  Physiology  of  the   Brain.      Mumk  (BM^«Mfe.  ibr  gm, 

neUhtnde), 
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Contains  an  account  of  tbo  phynol^^gy  of  the  ooriox,  expresBed 
in  tenns  consonant  with  the  author's  well>known  views,  and  also 
an  acoonnt  of  the  bibliography  of  the  subject. 

VJ.  Further  Minute  Analysis  by  Electric  Stimulation  of  the 
so-called  Motor  B^pon  of  the  Cortex  Cerebri  in  the 
Monkey  {Maeaau  «tmeiM).  Charugs  £.  Beevor,  and 
Victor  Horsley  (Proeeddingi  of  the  Bojfdt  Society^  xliii., 
No.  258,  i$$ued  CM.  1887). 

This  paper,  being  but  a  l)rief  abstract  of  one  about  to  appear  in 
the  Transactions,  can  hardly  be  further  analysed  for  this  index. 
The  region  investigated  comprised  the  gyrus  coursing  in  front  of 
the  precentral  sulcus  fur  its  whole  length ;  the  posterior  third  of 
the  middle  frontal  convolution ;  the  posterior  half  of  the  superior 
frontal ;  upjier  end  of  the  ascending  frontal ;  and  the  whole  of  the 
ascending  parietal,  except  the  lower  half  of  its  anterior  border. 
Head  and  eyes  are  turned  to  the  opposite  sidn  on  stimulating 
within  the  broad  zone  in  front  of  precentral  sulcus,  and  including 
the  posterior  half  of  the  middle  and  superior  frontal  convolutions 
as  far  as  the  margin  of  the  hemisphere.  Lower  limb  region 
includes  the  posterior  fifth  of  the  superior  frontal,  upper  third  of 
the  ascending  frontal,  and  the  upper  third  of  the  ascending 
parietaL  Upper  limb  region  includes  the  middle  of  the  ascending 
frontal,  reaching  into  the  middle  frontal  and  extending  upwards 
slightly  into  the  superior  frontal,  and  backwards  over  the  lower 
two-thirds  of  the  ascending  parietal  as  far  as  the  intra-parietal 
sulcus.  An  account  of  the  **  march,"  &c.,  will  appear  in  the  full 
paper. 

Corpus  Callosum. 

20.  Absence  of  the  Corpus  Callosum  in  the  Human  Brain 
{amtmued).  ELiufmahh  (ArdL  /.  PtychicUrie^  xix.  1, 
p.  229,  piafc  2,  1887). 

Further  details  with  regard  to  case  already  reported  (cf.  this 
index  for  last  quarter).  Conclusion  that  the  tapetum,  which 
always  up  to  this  time  has  been  considered  a  part  of  the  corpus 
callosum,  has  nothing  to  do  with  it,  but  belongs  in  reality  to  the 
superior  longitudinal  fasciculus.  This  case  is  regarded  as  one  in 
which  the  corpus  callosum  has  never  commenced  to  develop  owing 
to  hydrocephalus  intemus.  Second  case  in  which  the  corpus 
callosum  was  totally  destroyed  by  an  embolism  originating  in  an 
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AnoiiriMin  of  the  artoriu  corporis  callori  dextra.  Snbjoot  WM  • 
man  45  years  old.  Thcru  wuro  uo  opportunities  of  ezMDining 
the  patient's  condition  before  death.  As  in  the  fiitBt  owe  the 
internal  capsnlo  revealed  no  traces  of  change,  even  to  miorosoopic 
examination,  as  the  result  of  the  total  destruction  of  the  corpus 
callosnm. 

Optic  Tiialaiius  asd  Corpus  Stkutum. 

21.  The  Four  Cerobral  Ileat  Centres.    Izjllc  Ott  and  Willlim 

S.  Carter  (Therapeutic  Gazette,  Sept.  15, 1887> 

The  skull  being  trephined,  a  fine  instrument  was  passed  through 
the  brain  tissue  to  the  r^on,  puncture  of  which  was  deaired.  Tbo 
wound  was  washed  out  with  corrosive  sublimate  and  closed  with 
sutures,  the  animal  being  then  allowod  to  run  about.  Injury  to 
various  regions  about  the  optic  thalami  and  corpora  striata,  but 
particularly,  (1)  in  front  of  and  beneath  the  corpus  striatum,  (2) 
tlie  parts  on  the  median  side  of  the  nodus  cursorins,  (3)  the  parts 
almiit  SchilTs  crying  centre,  (4)  the  anterior  end  of  the  oi)tic 
tlinlumus,  are  followed  by  a  rise  in  temperature  lasting  for  several 
days,  and  not  accompanied  by  increase  in  respiration,  pulse-rate,  or 
blood  pressure. 

Optic  Thalami. 

23.  The  Si^nifioanoe  of  the  Optic  Thalami  as  doduoed  from 
Experimental  and  Pathologioal  Data.  Bkbtbuw 
(Virchow't  Archiv,  vol.  110,  jwirt  1,  pp.  102-154,  OcL  3; 
am'.inued  tn  part  2,  pp.  322-36G,  Nov.  1887). 

Critical  summary.  General  conclusion,  that  the  optio  thalami 
have  a  prominent  rdle  in  the  reception  of  sensory  impnTinni,  and 
are  the  seats  of  complex  reflex  actions. 

22.  The  Minute  Structure  of  the  Oorpot  Striataaai  and  Optio 

Thalamus.     Marcih  (BitfUta  Mpenmml.  di  Frtrntair.,  ete^ 
1887,  xii.,  p.  285). 

The  norvo  cells  in  these  oigans  are  scattered  thiooi^Kmi  the 
ground  Bubstanoeand  not  grouped,  nor  are  their  long  axes  armngod 
in  any  partioolar  direction.  In  tlie  nucleus  oandatiM  they  have  a  m*^ 
of  15-20  fjL.  In  the  nuolons  lentioularia,  80-50  pu  In  the  thalamus 
they  are  somewhat  larger.  All  the  cells  have  a  nB|^  iienr« 
process  and  numoronH  protoplasmic  processes.  The  serve  pr^M'^Ma 
either  pasoee  into  a  mwluUatwl  nerve,  or  loses  iU  individtudity  and 
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bieuks  up  into  u  ]>l«xu8;  iho  fint  type  is  more  ooiumou  ia  tho 
oiitic  tlmlaiauii,  thu  tM.-i-und  ui  the  oorpos  striatum.  Fibrutt  fruui 
CI  iu>  c-orebri  and  from  corona  radiata  go  into  both  ganglia.  TheM 
results  aro  obtainoti  with  Gulgi's  method  (bichromate  of  potaaniun 
and  uitruto  uf  tulver). 

FiRKAL  GUUVD. 

24.  Structure  of  the  Pineal  Gland.     Cioki.ni  (Bip.  $periwnetU.  di 
Frtmair.  e  di  Med.  leg.,  1887,  xii.,  p.  364). 

The  author  is  unable  to  find  any  nervous  structure  in  this  body 
with  the  oxceptiuu  of  its  vaso-motor  nerves. 

Cerebellum. 

The  Nucleus  Dentatus  of  the  CerobeUum.    Saoozzi  (JStrisf. 
gperiment.  di  Freniatr.,  &c.,  1887,  xiii.,  p.  93). 

The  development  of  this  nacleus  increases  as  we  ascend  the 
mammalian  scale,  it  being  much  more  important  in  man  than  in 
animals.  Using  Golgi's  method,  the  author  finds  in  it  oells  be- 
longing to  each  of  Golgi's  two  types,  "  motor  "  and  "  sensory." 

26.  The  Cerebellum  of  the  Frog.     Wlassak  (Archiv  f.  AnaL 
«.  Phya.-Phygiol  Abth.  1887,  Supplement,  Dec.  8). 

Brain  hardened  in  sublimate  solution,  or  bichromate  of  potassium 
and  sulphate  of  copper.  Series  of  sections  made  either  in  paraffin 
or  between  layers  of  oelloidin,  stained  with  Weigert's  htematoxylin 
or  with  Gaule's  method.  Author  claims  to  be  able  to  trace  into 
cerebellum  the  sev^al  sets  of  fibres  whioh  connect  it  with  the 
rest  of  the  oerebro-spinal  axis.  (1)  Posterior-column  fibres  without 
crossing  to  upper  part.  (2)  Lateral-column  fibres,  partly  crossed 
and  partly  uncrossed.  Uncrossed  to  under  part,  crossed  to  middle 
part.  (3)  Fibres  from  optic  lobes  for  the  most  part  cross  over  to 
opposite  side  of  middle  part ;  a  few  go  to  deepest  layer  of  same  side. 
(4)  Crossed  (outer)  arcuate  fibres  to  the  middle  part  of  opposite 
side.  (5)  Direct  (inner)  arcuate  fibres  with  posterior  column 
fibres  (HI  same  side.  (6)  Fibres  from  pars  peduncularis  of  optic 
lobes  to  deepest  part  of  opposite  side.  (7)  Commissural  fibres  with 
the  posterior  column  fibres,  uncrossed. 

Histologically,  the  nuclei  of  the  nuclear  layer  are  identical  with 
those  of  the  medullary  sheath.  The  nuclear  layer  arxanges  for  its 
breaking   up.      The  axis-cylinder  of  the  ncrvu   goes  to  a 
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prooe«  of  a  Piirkinjo  coll.  Tho  medullary  Hheath  funnn  its 
oapenle.  Both  aru  continued  into  tho  molecnlar  layer  by  tho 
branching  proceeses  of  the  Pnrkinje  cell.  There  is,  in  tho  frog, 
no  Umitans  interna.  Confirms  Beovor  in  all  points,  but  unablo 
to  recognise  any  connections  of  branching  prooeasee  of  Purkinjo 
cells,  or  arrangement  of  nerve  fibres  indicative  of  a  centripetal 
connection. 

Cranial  Nerves— Facial. 

28.  The  Nuclear  Origin  of  the  Orbito-Facial.     Mkmdel  {Nemr. 

CentroBA.  No.  23,  Dec.  1,  1887). 

Both  in  cases  of  oorobral  apoplexy,  and  also  in  bnl bar-paralysis, 
the  orbicularis  palpobranim  commonly  escapes,  while  the  other 
muscles  innervated  by  the  facial  nerves  are  paralysed.  It  is 
usually  stated  that  the  cortical  centre  for  the  former  muscle  lies 
in  the  inferior  parietal  lobule,  while  tho  centres  for  tho  other 
muscles  are  situated  in  the  inferior  third  of  the  ascending  frontal. 
Author  makes  use  of  Gudden's  method.  Concludes  that  in 
rabbits  and  guinea-pigs,  tho  orbito-facial  has  its  nuclear  origin  in 
the  hinder  part  of  the  centre  for  the  oculomotorius,  which 
])n»bably  also  innervates  tho  levator  ])alpebra>  suiKirioris. 

Cranial  Nerves— Third,  Ax. 

27.  The  Crossed  Relation  bowoen  tho  Central  Origins  of  the 
Eyo-Musolo-Nerves.  Nussbaum  {Wiener  Med.  Jakrb. 
1887.     JI.). 

29.  Facial  Nerve  in  the  Domestic  Cat     T.  B.  Stowkll  {Proe, 

American  Phil.  5bc.,  xxiv.  p.  8,  1887). 

Cranlax  Nerves — Yaous. 

80.  On  the  Physiology  of  tho  Iloart  of  tho  Snake.  Mills 
(Jour.  AnaL  atui  PAy«.,  vol.  xxii.  pt.  1,  Oct.  1887). 

In  the  snako  both  vagi  are  effective —stimulation  leads  after- 
wards to  increased  force  and  frequency  of  beat,  or  to  the  former 
only,  and  according  to  the  law  of  inverse  proportion  previously 
announced  by  tho  writer.  During  vagus-arrest  tho  aintu  and 
auricles  are  inoxoi  table. 

31.  Action  of  the  Vagus  upon  tho  loft  side  of  the  Heart. 
Pawlow  (Arckiv /.  Annt.  n.  Ph^.  Pky.  AblL  1887, 
Part  5,  Doc.  8). 
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Crakial  Nkrvbs— Spinal  Accessory. 

32.  Ori^^n  and  Central  Coarse  of  Norvus  Aooofisorius 
Willisii.  Debs  {AUg.  Zeitschr.  /.  P«yeAia/rte,  xliii. 
p.  453,  1887). 

Stuiliutl  by  means  of  a  series  of  sections  in  human  embryo,  and 
also  in  two  rabbits  in  which  tlio  nerve  was  cut  six  weeks  before 
ileuth.  The  nerve  in  its  oeutral  oonrse  can  bo  recoguiaed  by  the 
great  (iize  of  its  fibres  (15  /x.).  Absence  of  the  nerve  fibres  was 
associated  with  the  absence  of  segmental  groups  of  large  multi- 
polar nerve  cells  (30  to  40  /*.).  The  cells  lie  in  the  medulla  in  the 
midst  of  the  anterior  horn,  and  incline  outwards  as  the  group 
descends  the  cervical  cord.  At  C.  4.  they  lie  on  the  side  of  the 
anterior  horn,  at  C.  0,  at  the  base  of  the  lateral  horn.  Above,  they 
shiule  ofi*  iuto  the  vagus  nucleus. 

Nerve  Endings. 

"V  '"■angos  in  Nerve  Endings  during  Inflammation. 
( iROSSMANN  (Mitth.  aus  dew  Embryol.  liut.  Wiiii, 
Nov.  1887). 

Ex{>oriments  carried  out  on  the  thick  skin  of  the  duck's  beak, 
which,  as  is  well  known,  is  very  rich  in  Ilerbst  and  Grandry 
corjmscles,  and  Merkel's  touch-cells.  Inflammation  was  induced 
by  mechanical  destruction  of  the  skin.  ConwKiuent  changes 
oousistod,  for  the  most  part,  in  transudation  between  the  nerve 
endings  and  surrounding  tissnee,  followed  by  various  minute 
alterations. 

34.  Motor  Nerve-endings  as  seen   in   Cross-section   and   in 

Section-series.       Kuiine    (^Verhandl.    dea    Natur.    med. 
Vereitu  zu  Heidelberg,  voL  iv.  p.  1,  1887). 

35.  The  Nerve-endings  in  the  Electric  Organ  (second  article), 

Krause  (Intemat.  Monaischri/t  f.  Anat.  und  Phys.,  vol. 
iv.  1887). 

Continuation  of  memoir  published  in  the  same  Jonmal,  vol.  iii. 
p.  385,  1886. 

Animals  examined — Torpedo  occUata,  and  also  for  psoudo-eleotrio 
organ.  Raja  asterias  and  other  SeluchiauH.  As  is  wull  known,  the 
electric  organ  arises   from   the   mrHlified  striated  musculuH  con- 
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Btrictor  arounm  branchialnm  enporfioialis.  Tho  paper  de«lB  more 
espociully  with  tho  minuto  ittructare  aud  dovelupment  of  the 
carved  fibres  (bogen-fasom).  A  trace  of  oroBs-tttriatioD  U  reoog- 
nised  in  them.  In  the  stnallest  embryos  they  are  merely 
grannlar;  later  on,  they  exhibit  a  fine  croes  striation  and  ahw 
longitudinal  fibrillation.  Difforentiation  between  nenre  fibre 
and  muscle  fibre  then  appears.  Ventral  half  of  fibre  outgrows 
donud ;  becomes  multinucleated,  and  expands  transversely  into  a 
plate;  the  nerve  fibre  which  enters  it  vcntrally  w  carried  to  one 
side.  It  is  possible  to  follow  tho  dovolopmeut  of  the  arched  fibres 
from  tho  striated  muscle  fibrillar  to  the  complete  electric  l>iiK>11«> 
of  tho  adult  animal. 

DfXJENEKATION. 

36.  Secondary-  DcgeiR-ration  of  the  Cms  Cerebri.     lUxnTti:Kw 

{Arch.f.  Pgychiatrie,  xix.  1.  1887). 

Bocords  tho  s^ouptoms  during  life  and  antojwies  of  three  ca«i>H. 
Among  other  points  of  interest  tho  first  case  exhibited  atrophy  uf 
tho  substantia  nigra  Soemmcringii,  which  tho  author  asBociateB 
with  atrophy  of  the  corpus  striatum.  In  tho  third  case  there  was 
hyportropliy  of  tho  substantia  nigra,  and  an  unusual  development 
of  tho  cor})us  striatum. 

Bbqemeration. 

37.  Lectures  on  Injuries  of  tho  Nerves:  delivered  ut  ilit^-  li«>\. 

Coll.  of  Surgeons.     Bowlby  {The  Lancet,  1887,  vol.  i. 
pp.  803,  921,  968,  1021,  1121;  voL  ii.  p.  63.  99> 


Nerve  Cunpicuun. 

38.  Condutliuii  by  Nor>'e8  in  both  Direct i.nf.     Kociis  {BioL 
CcniraWl.,  Nov.  1,  1887). 

(Viticism  of  tlie  results  said  to  be  obtained  by  Panl  Bert«  by 
giafting  tho  tip  of  rat's  tail  into  the  cellular  tissue  of  its  own 
back.  It  was  stated  by  Bert  that  the  abnormal  tail  acquired 
sansatiou  in  the  cotirse  of  some  mouths.  Koohs  has  repeated  this 
experiment  uixm  forty  rats,  in  thirty  cases  with  satiafiMlory 
healing  and  adhesion  of  the  new  tail.  In  no  case,  howerer,  was 
there  a  return  of  sensation  during  tho  eight  mouths  that  some  of 
tho  animals  were  under  observation. 
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Nkrve  Muscle  Physiology. 

39.  The  StimnluB  Action  of  Stuhror's  Machine.     GRCrrzMKB 

(PJluger'i  Arekiv,  xlL  6,  Oct.  17,  1887). 

40.  Chemical  Norvo-Stimulation  and  Action  of  Salts.  I/MtBUBO 

{Pfiiiger't  Archiv,  xli.  7  and  8,  Hot.  22,  1887). 

1 1 .  Tho  Tiring  of  Nerves.     Hkbz£!I  (ilrdk.  de»  Sdeneet  fk)f$,  el 
natur.  1887,6^.). 

Finds  that,  contrary  to  usual  belief,  when  a  mtiscle  has  been 
tetauised  fur  a  long  time  until  it  no  longer  reacts,  the  nerve- 
endings  are  functional,  although  the  nerve  trunk  is  tired  out. 

Sympatuetic  System. 

42.  The  Central  Course  of  Vaso-motor  Nerve-paths.    Helwbo 

{Archivf.  Petfchiatrie,  xix.  1,  pp.  104^182,  1887). 

Studying  sections  of  the  cords  of  lunatics,  the  author  believes  he 
haH  discovered  in  the  upper  part  of  the  cord  a  triangular  tract 
which  is  verj'  probably  vaso-motor.  The  triangle  lies  just  at  the 
junction  of  anterior  and  lateral  columns,  with  its  base  on  the 
periphery  and  the  apex  reaching  half-way  to  the  anterior  horn. 
It  stains  strongly  with  carmine.  The  fibres  are  exceedingly 
slender  (1-5  to  2  fu),  with  the  exception  of  a  few  scattered  large 
(IK  s.  The  author  traces  the  triangular  tract  upwards  through  tho 
lateral  region  of  the  medulla,  the  "  oval  "  tract  of  the  tegment,  tho 
suiHjrior  olive,  the  fillet,  &c. 

43.  Action  of  the  Excised  Mammalian  Heart.     Waller  and 

Khd   (Phil    Trans.   Royal  Society,   178,  pp.  215-256; 
iisued  Oct,  8,  1887.     Bead  Dec.  16,  1886). 

Minute  analysis  of  the  alteration  in  form  and  electro-motor 
changes  in  the  excised  mammalian  heart,  and  compariHon  of  these 
phenomena  with  those  hitherto  obtained  for  the  frog's  heart. 
Spontaneous  beats  were  observed  for  a  much  longer  period  than 
usually  supposed — in  the  rabbit's  heart  as  long  as  seventy-two 
minutes  after  excision.  Owing  to  the  enormous  retardation  in  the 
action,  an  analysis  of  the  phases  of  contraction,  impossible  in  tho 
heart  tn  situ,  can  be  made  after  it  is  expose<l.  ConcluHion,  that 
the  irregularity  in  the  sequence  of  changes  in    the   contracting 
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mammalian  heart,  an  comparod  with  the  heart  of  the  frog,  oancvly 
be  explained  by  suppueing  that,  in  the  former  cane,  oondactiin 
oconrB  along  intennuHcular  nervous  channels,  in  the  latter  oaae 
along  muscular  channels.  With  regard  to  the  electro-motor 
phenomena,  for  example,  it  was  found  that  there  was  not  an 
invariable  diphasic  variation  as  in  the  frog's  heart,  but  thai  the 
movomonts  of  galvanometer  and  electrometer  indicate  a  mono- 
phasio  variation,  negativity  predominating  either  at  the  apex  or 
the  base.  A  monophasic  variation  t<how8  a  simultaneity  of  action, 
which  is  difficult  to  understand  apart  from  nervous  coiuluotion  and 
oo-ordination. 

44.  The  Innervation  of  Blood-vessels.    Pirtrowski  (CenirtiUU. 

/.  Physiologie,  1887,  p.  454,  Dec  10). 

Experiments  upon  the  antagonistic  effects,  upon  the  vcokUi  of 
tlie  tongue,  of  stimulation  of  the  hypoglossal  and  lingual  nerves. 
Determination  of  influence  of  temperature  upon  the  contracting 
action  of  former  nerve  and  dilating  action  of  the  latter. 

45.  Action     of    Sympathetic    on    Binl'u     ru))il.       Jbqorow 

{Pfluger'$  Archiv,  xli.  7  and  8,  p.  326,  Nov.  22,  1887— 
^late  v.,  shoufing  diMeeUon). 

In  birds,  stimulation  of  the  region  in  which  the  first  cervical 
ganglion  lies,  even  after  death,  is  followed  by  alterations  in  the 
pupil.  Stimiilating  soon  after  death,  or  nearer  to  the  beak,  causes 
contraction.  Stimulating  some  time  after  death,  or  on  the  side 
away  from  the  beak,  causes  dilation.  Seeing,  however,  that  direct 
stimulation  of  the  region,  or  stimulation  of  the  region  after  the 
first  cervical  ganglion  has  been  taken  away,  produces  the  same 
effect,  it  is  dear  that  the  sympathetic  syntem  has  nothing  to  do 
with  it.  No  effect  can  be  obtained  after  the  fifth  nerve  has  been 
cut  at  its  exit  from  the  tcmiK>ral  bone. 

Physiologically,  the  cervical  sj'mpathetic  of  birds  differe  alto* 
gctlier  from  that  of  mammals,  inasmuch  as  it  does  not  determine 
dilation  of  the  pupil.  The  form  of  the  inter-transTOTn  oanal 
varies  very  much  among  birds.  In  the  hen  it  is  well  dosed.  In 
the  turkey  it  consists  only  of  rings. 

The  sjnniiathetic  in  binls  has  nothing  to  do  with  movements  uf 
the  iris,  but  contains  vasomotor  fibres  for  the  skin  of  the  nock  and 
head,  the  conjunctiva  and  eyeball. 
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40.  On  the  Action  of  Masoarin  upon  the  Heart,  an«l  on  tlio 
Electrical  Changes  in  the  Xou-beating  Cardiiic  Muscle 
brought  about  by  stimulation  of  the  Inhibitory  and 
Augmentor  Nerves.  W.  H.  Qaskkll  (Joumal  of 
Phftioloffy,  vol.  vilL  No.  6,  p.  404,  Dec  1887). 

Introduces  a  new  method  into  the  study  of  the  physiology  of 
the  heart,  and  particularly  the  study  of  the  action  of  poisons  upon 
that  organ.  The  author  had  already  found  that,  if  in  making  a 
first  Stannius  section  the  coronary  nerve  was  l(^t  uninjured, 
stimulation  of  the  vagus  nerve  during  the  period  of  quiescence, 
although  it  produced  no  visible  effect,  was  yet  acting  upon  the 
heart,  for  it  affected  the  character  of  the  contractions  of  the 
auricle  when  it  again  began  to  beat.  He  investigates  the  eltctrio 
condition  of  the  quiet«ent  auricle,  and  finds  that  stimulation  of  the 
vagus  is  accompanied  by  an  electrical  change  of  an  opposite  sign 
to  that  which  accompanies  contraction.  Muscarin  is  supjKised  to 
stop  the  heart  by  stimulating  the  vagus  endings,  but  Gaskell 
finds  that  muscarin  does  not  produce  this  electric  change.  After 
muscarin  has  brought  the  heart  to  a  standstill  stimulating  the 
vagus  produces  the  electric  change  already  noticed,  even  when  a 
mechanical  or  chemical  stimulus  is  used.  Muscarin  therefore 
depresses  the  motor  activity  of  the  heart.  The  augmentor 
(sympathetic)  nerves  produce  an  electrical  change  of  the  same 
sign  as  that  which  accompanies  contraction.  The  two  nerves 
therefore,  when  unable  to  show  their  action  upon  the  heart  by 
changing  its  form,  still  produce  opposite  electrical  changes. 

Histology. 

47.  Nervi  Nervorum  Periphericorum.  Prus  {AreJuve$  Slavet 
de  Biohgie,  iv.,  2  S^t.  1887). 

Ehrlich  discovered  that  methylene  blue,  injected  into  the  veins 
of  a  living  animal,  has  a  great  affinity  for  fine  non-medullated  nerves, 
colouring  the  terminations  of  such  sensory  ncn'es  as  the  gustatory 
and  olfactory ;  also  the  nerves  of  plain  and  cardiac  muscle  fibres. 
The  author  finds  that,  when  he  makes  use  of  this  method,  fila- 
meutsi  appear  in  the  sheaths  of  nerve  trunks,  taking  an  oblique  or 
transverse  course  with  regard  to  the  fibres  contained  in  the  nerve. 
He  supposes  that  the  presence  of  these  nervi  nervorum  acu-ounts 
for  the  spots  of  local  tenderness  in  the  course  of  nerve  trunks  in 
neuralgia. 
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48.  Stniciare  of  Nerve  Fibres.    Soriefferdbckbe  (Ardik)  /. 

Mikro$e,  AnaL  xxx.  3,  pp.  435-494,  1887,  OeL  1). 

Boveri  having  suggested  classification  of  nerves  into,  (1)  aeg- 
fMnted  peripheral  mcdullatod,  and  (2)  mntegmenied  peripheral  non- 
mednllatcd  and  central  medullated  nerves,  Sohiefferdeckor  directs 
attention  to  this  point,  and  finds  distinction  does  not  hold.  Old 
classification  into,  (1)  modallated,  (2)  non-medullated.  Diacovery 
that  axis  cylinder  is  snrrounded  by  an  exceedingly  delicate  elastic 
*'  rind."  Conclusion,  that  all  medullated  nerves,  whether  oentral 
or  peripheral,  exhibit  Lantcrmann's  and  lianvier's  segmentation  in 
the  living  fibre  ;  watery  ooagulablo  substance  between  segments  ; 
reagents  penetrate  between  segments;  myelin  sheath  has  no 
proper  nuclei ;  all  oentral  fibres  supported  by  glia  sabstancc : 
white  peripheral  fibres  have  connective  tissue  investnx 
Schwann's  sheath,  which  has  its  own  nuclei  and  does  not  vary  in 
thickness  at  Ranvier's  nodes ;  axis  cylinder  in  uniform  in  thickness, 
and  not  Begmented;  within  its  elastic  sheath  ("rind")  is  con- 
tained very  fluid  watery  albumen,  in  which  it  is  possible  but  not 
probable  that  fibrilla)  lie ;  when  coagulated  it  shrinks  away  from 
the  medulla ;  the  periaxial  space  being  filled  with  lymph,  a  ooagu- 
lum  layer  (gerinnsolscheide)  breaks  ofif  the  axis  cylinder ;  Fromaun's 
linos  lie  in  this  coagulum  layer ;  it  has  nothing  to  do  with  tlio 
axis  cylinder  rind.  Weigcrt's  hwmatoxylin  stains  different  elements 
according  to  the  chromium  salt  used  in  hanloning. 

HiSTOOEXESI.S. 

49.  Cell   Division  in   the  Central   Nervous  System.     Mbrk 

(^Denluchri/ien  der  Math.  Naturto.  CloMe  der  K.  Acad, 
in   Wicn,  liii.     Abo  teparaU  PubL  Karl  OeroUTt  8cm^ 

1887). 

After  proper  preparation,  it  is  easy  to  recognise  in  what  part  of 
the  embryonic  nervous  system  cell-division  is  occurring  by  the 
presence  of  karyokinotio  nuclear  figures.  Author  investigates 
various  parts  of  nervous  system  during  their  development  in  all 
olasses  of  vertebrates.  For  the  spinal  cord  nuclear  figures  are  most 
commonly  recognizable  in  the  lining  epithelium,  to  which  cvll- 
diviaion  appears  to  be  more  or  less  restrioied. 

Braik-Weioht. 

50.  Gambetta*s  Brain.    RiitiMoKR  (<Sifs.  der  K    /      i/.<Mi  •• 

MiiHckcn,  l8vH7,  p.  09). 
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At   the  tiiiio  oi    (  'it    \v.  !it    tlio   round  of  the 

nowii{ta{)erH  that  hih  <  '~  i ''  "'^Hv  >mal),  1100  grammen. 

This  is  shown  to  be  qaite  a  mistake,  Daval's  estimate  of  1241 
gramraea  being  confirmed.  It  is  stated  that  the  third  left  fnnital 
ooDvulution  exhibited  an  unusual  development. 

ClBCULATIOH. 

51.  Circulition   in  the  Brain.     Gartnkr  SS  Waojter  (^Medie. 

W^M-hrnschri/t^  1887,  parts  19  and  20). 

Experiments  on  curarised  dog.    Sinus  transrorsns  was  placed 
in  ion  with  the  vena  facialis  poetica.     Quantity  of  out- 

fit ^  Hjd  was  measured  by  Ludwig's  kymograph.     When  the 

blood-pressure  was  raised  by  compressing  the  aorta  there  was  a 
corresponding  increase  in  the  venous  blood  flowing  from  the 
brain.  When  the  vena  cava  was  compressed,  the  reverse  effect 
was  produced.  Baising  the  blood-pressure  by  asphyxia,  strychnia, 
stimulating  a  sensory  nerve,  and  other  methods,  always  increases 
the  outflow  of  blood  from  the  brain.  Chloroform  dilates  the 
blood-vessels,  but  the  accompanying  fall  in  blood-pressure  may 
reduce  the  outflow  to  Jtero.  Morphia  has  no  action.  Amyl 
nitrite  dilates  the  blood-vessels.  The  onset  of  an  epileptic  attack 
is  marked  by  a  great  acceleration  of  the  cerebral  circulation. 

lilTERATURB. 

52.  Supplement  to  the  Account  of  Acquisitions  to  the  Anatomy 

of  the   Central  Nervous  System.     Edinoer  (^Sckmidfs 
Jahrb.  der  Ge$.  Med.  vol.  ccxv.,  115). 


The   Metamerism    of  the   Head   and  the   Vertebrate 

Theory  of  the  Skull. — C.  Geoexbaur  (]liorpkologi9eMe$  Jahthmekt 
vol.  xiii.,  part  i.,  pp.  1-114,  Nov.  1887). 

In  the  index  of  papers  published  during  the  last  quarter  will 
be  found  the  title  of  this  most  important  article  by  €r^;enbaur, 
which  appears  in  the  current  number  of  the  Morphologitcke* 
Jakrbuck.  It  was  impossible  to  include  amongst  the  Abstracts  an 
outline  of  this  article,  for  dealing  as  it  does  with  one  of  the 
most  abstruse  problems  in  morphology,  and  attacking  this  problem 
from  its  most  technical  side,  it  is  one  long  closely-reasoned 
argument.     The  subject,  however,  is  of  great  importance  to  the 
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nenrologist;  for  no  ono  can  Iiojhj  to  uiuUrMtaiiil  the  oooctitntHm 
of  tho  central  nervous  sygtoni  without  taking  its  metamerum  into 
account;  and  although  it  is  impossible  to  give  an  abstract  of 
Gegonbaur's  pai)er,  for  it  does  not  contain  a  word  which  oonld  be 
left  out  without  detracting  from  the  lucidity  and  force  of  the 
argument,  it  may  be  possible,  from  the  great  quantity  of  material 
which  iH  here  collected,  to  construct  a  lees  technical  aoconnt, 
which  will  convey  to  the  reader,  who  is  not  by  profeasion  a 
mor])hologi8t,  an  idea  of  the  present  ix>sition  of  the  subject. 

It  will  be  remembered  that  it  was  Goethe  who  reoogniMd, 
with  the  instinct  of  a  great  poet  for  nature's  harmonies,  that  the 
elements  used  in  the  construction  of  the  skull  are  the  same  which 
in  tho  trunk  enter  into  the  formation  of  the  vertebral  column.  In 
Oken's  hands,  the  theory  received  a  scientific  form.  Huxley,  by 
his  researches  into  the  minutely  discrete  elements  of  the  skull  of 
the  bony  fishes,  carried  the  problem  as  far  as  it  was  possible  to 
carry  it  by  an  examination  of  the  hard  parts  of  the  head.  It  was 
a  question,  up  to  this  time,  of  tho  homology  of  the  skull  with  the 
vertebral  column. 

With  tho  publication  of  Gegonbaur's  researches  into  the  arrange- 
ment of  tho  nerves  of  tho  head  in  Hexanchus,  the  question  enters 
upon  a  new  and  greatly  extended  phase ;  for  Gegenbanr  shows  that 
it  is  not  merely  a  matter  afifecting  the  l)ony  elements  of  the  skull,  but 
a  question  as  to  the  segmentation  of  the  whole  head,  which  can  be 
best  studied  in  cartilaginoiis  fishes,  more  especially  with  regard  to 
the  arrangement  of  the  cranial  nerves.  This  is  the  form  in  which 
the  problem  has  for  nearly  twenty  years  occupied  the  attention 
and  tested  the  ingenuity  of  morphologist>*.  There  can  be  no  doubt 
that  the  vertebrate  head,  complex  and  heterogeneous  as  it  now  is, 
has  been  gradually  evolved  from  the  anterior  end  of  the  body  of 
an  animal  consisting  of  similar  segments.  The  elements  which 
enter  into  its  formation  can  be  classified,  according  to  their 
function,  in  each  single  simple  segment  or  metamer  of  the  body  of 
the  vertebrate  ancestor.  The  problems  to  be  solved  are,  (1)  tho 
fundamental  constitution  of  a  metamer;  (2)  the  nnmber  of  such 
metamers  entering  into  the  formation  of  the  head.  The  solutions 
of  these  problems  are  to  be  found  in  the  arrangement  of  the 
elements  of  the  head  in  the  lowest  vertebrates,  and  in  the  embryoa 
of  those  higher  in  the  soale.  In  studying  the  former,  allowance 
must  bo  made  for  digreanon  from  the  primitive  type;  in  the  latter, 
for  abbreviation  of  ancestral  history.  In  both  directions  a  vai^t 
amount  of  work  has  been  done,  and  naturally  the  viowa  of  those 
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most  int«rc8ted  in  the  problem  have  beoome,  with  increased 
knowledge  and  thought,  further  and  further  elaborated,  difficult  to 
explain  and  difficult  to  reconcile. 

In  this  masterly  paper  Gegenbaur  does  not  attempt  to  add  any- 
thing to  oor  knowledge,  but,  to  use  a  commercial  phrase,  takes 
stock  of  the  additions  and  inferences  of  recent  years,  and  subjects 
them  to  a  searching  criticism.  Many  a  piece  of  fine-spun  inference 
is,  to  our  thinking,  cruMhed  by  his  titanic  blows,  and  little  more 
than  the  framework  of  the  theory  escapee  annihilation. 

For  a  long  time  the  tendency  has  been  to  increase  the  number 
of  metamers  fused  in  the  head.  From  the  four  vertebrae  at  one 
time  supposed  to  ent«r  into  the  constitution  of  the  skull,  the 
number  of  head-segments  has  been  increased  to  nine  or  even 
more,  and  this  because  morphologists  have  formed  a  conception 
of  each  segment  as  consisting  of  a  dorsal  portion  or  somite, 
including  a  piece  of  the  bas-cranial  axis  and  brain  case,  with  its 
musculature  and  nerve;  and  a  ventral  portion  depending  from 
this  as  a  hoop  of  bone  or  cartilage,  with  its  muscles  and  nerves. 
Between  each  two  visceral  arches  is  a  cleft,  the  visceral  (or  gill) 
deft,  and  at  the  upper  end  of  the  cleft,  perhaps  formed  from  it, 
a  sense  organ  with  its  nerve.  All  the  visceral  arches  supplied 
by  cranial  nerves  are  included  in  the  head,  and  regarded  as  pre- 
supposing segments  of  its  dorsal  part.  The  face  in  front  of  the 
month  is  also  supposed  to  be  formed  of  visceral  arches,  which 
again  pre-suppose  a  segmentation  of  the  anterior  portion  of  the 
head.  Indeed  Dohm  goes  so  far  as  to  regard  the  mouth  itself 
as  due  to  the  coalescence  in  the  median  line  of  two  visceral 
clefts. 

It  is  against  this  extreme  view  that  Gegenbaur's  criticisms  are 
levelled.  If  we  may  reduce  his  detailed  reasoning  to  general 
terms,  the  argument  runs  thus : — The  visceral  arches  are  for  the 
support  of  the  pharynx,  the  gill  clefts  for  the  escape  of  water 
entering  the  mouth ;  there  being  no  reason  to  suppose  that  the 
mouth  has  shifted  backwards,  the  presence  of  visceral  arches  in 
front  of  it  would  be  meaningless.  Again,  while  the  second  somite 
obviously  belongs  to  the  mandible  (first  visceral  arch),  and  the 
third  somite  to  the  hyoid  bone,  the  fourth  somite  gives  rise  to  no 
musculature,  and  its  relation  to  a  visceral  arch  is  uncertain.  We 
have  no  evidence  that  the  posterior  dorsal  segments  are  congruent 
in  their  formation  with  the  posterior  visceral  arches.  The  number 
of  gill  clefts  in  adult  Selachians  is  subject  to  variation,  and  there 
are  other  indications   of   fusion  and   subsequent  redivision,  on 
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aoooont  of  which  the  visoeral  arohes  looe  all  value  in  detenniniDg 
the  seiipnentation  of  the  posterior  part  of  the  heul.  In  tlie  aame 
way  tho  branches  of  the  vagus  nerve  which  supply  them  arb  not 
primitively  independent,  but  are  formed  by  the  splitting  of  an 
originally  single  nerve.  Before,  however,  discussing  Gegenbanr's 
oonolusions,  it  would  be  well  to  give  an  account  of  ihat  part  of 
the  evidence  most  interesting  to  neurologists,  derived  fium  the 
disposition  of  the  cranial  nerves. 

1.  Ol/actorjf. — Marshall  has  attempted  to  bring  this  into  the 
category  of  "segmental  nerves,"  and  regards  the  nose  as  a  "gill 
cleft."  In  this  he  is  followed  by  Beard,  who,  howeyer,  considers 
the  nose  as  not  itself  a  mo<lified  gill  cleFt,  but  as  the  aeaaao  organ 
developed  in  connection  with  a  pre-existing  cleft.  It  will  be 
readily  understood  from  what  wo  have  already  stated  with  regard 
to  Gegenbaur's  views  that  he  ridicules  the  gill-cleft  idea.  He  dis- 
OQsses  seriatim  the  reasons  adduced  in  proof  of  the  segmental 
character  of  this  nerve,  and  finds  that  they  have  none  of  them 
anything  to  do  with  metamerism. 

2.  Optic. — This  nerve  hardly  comes  into  the  discussion.  Gegen- 
baur  regards  it  as  like  the  olfactory  outside  the  pale  of  segmental 
nerves. 

3.  Oculomotor. — This  Gegenbaur  considers  as  clearly  proved  to 
belong  to  the  first  somite,  a  somite,  however,  which  sinoe  it  has  no 
visoeral  arch  is  not  an  independent  head  segment.  Van  Wijhe 
has  done  important  work  in  showing  that  the  ciliary  ganglion  is 
not,  as  Erause  supposed,  the  ganglion  of  the  third  nerve,  but 
belongs  to  the  ramus  ophthalmicus  profundus  (nasal),  pltu  a 
sympathetic  ganglion.  The  ramus  ophthalmicus  profundus  he 
looks  upon,  however,  as  originally  an  independent  nerve  and  not 
a  branch  of  the  Trigeminus.  Qegenbaur  cannot  regard  this  as 
proved. 

4.  Trochl^irU. — This  is  of  all  norN'es  tho  most  difficult  to 
account  for.  In  mammals  a  purely  motor  nerve,  it  givea  in 
■elaohians  also  a  sensory  branch.  Ontogeny  has  brought  no 
new  facts  to  light  with  regard  to  this  nerve.  Van  Wijhe  shows, 
however,  that  the  muscle  which  it  supplies  is  developed  from  the 
second  bomite.  He  concludes,  that  it  is  a  ventral  nerye>root  ol  a 
■egment  for  which  the  ramus  ophthalmicus  profundus  is  a  donal 
root.  Considering,  however,  tho  peculiarity  of  its  origin,  in  which 
respect  it  has  all  the  characters  of  a  doisal  root,  Qegenbaur  finds 
it  very  difficult  to  subscribe  to  Van  Wijho*s  view. 

5.  J\rigemmaL — Marshall  and  Spencer  have  shown   that  the 
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superior  maxillary  uerve  is  a  branch  of  the  inferior  maxillary,  jiut 
as  the  up{)er  jaw  which  it  Hupplic-s  is  in  origin  an  outgrowth  from 
tlie  lower.  Gegculuur  looks  upon  the  ophthalmic  division  of  the 
fifth  as  the  raums  dursalis  of  this  segment.  Ho  considers  the  fifth 
nerve  as  a  single  nurve  appertaining  to  the  first  complete  cranial 
metamer. 

6.  Abduceiu. — Its  development  shows  that  this  nerve  belongs 
to  the  third  somite,  to  which  also  the  second  visceral  arch  or 
hyuid  bone  answers.  Connections  with  other  nerves  have  nut 
been  observed,  and  we  find  ourselves  in  the  same  case  as  with  tho 
oculomotor  and  trochlearis.  It  is  interesting  to  notice  that, 
although  no  one  can  suppose  that  it  belongs  to  more  than  one  seg- 
ment, the  sixth  nerve  arises  by  several  roots,  a  character  which  we 
may  hence  infer  is  without  metameric  significance.  Both  Marshall 
and  Van  Wijhe  look  upon  the  abducens  as  an  anterior  root  of  the 
facial,  but  its  place  of  origin  proves  that  it  and  the  trochlearis 
cannot  have  the  same  morphological  value. 

7.  Facial  a$td  Auditortf. — There  is  no  doubt  about  the  origin  of 
these  two  nerves  from  a  primitively  single  trunk.  The  double 
nature  of  the  nerve  is  however  regarded  by  several  anatomists — as 
Wiedersheira,  Van  Wijhe,  and  Beard,  as  proving  the  existence  of 
two  segments  ;  but  all  that  ontogeny  has  done  is  to  show  that  no 
second  ventr^il  branch  exists,  and  that  there  is  consequently  no 
evidence  of  two  ventral  metameric  portions. 

8.  Glotto-^uiryngeal. — This  is  the  only  nerve  with  regard  to 
which  there  is  no  controversy.  It  courses  along  the  arch  com- 
prising the  hyoid  bone.  That  no  ventral  root  is  known  for  this 
segment  is  in  accordance  with  the  fact  observed  by  Van  Wijhe, 
that  its  somite  is  not  developed  into  muscle. 

9.  Vagus. — NN  hile  Gegenbaur  looks  upon  this  as  typically  a 
segmental  nerve,  he  does  not  consider  that  we  have  any  evidence 
as  to  the  relation  to  the  head  of  the  gill  arches  which  it  supplies. 
The  study  of  its  development  teaches  us,  that  in  origin  it  is  a 
single  outgrowth,  which  only  subsequently  becomes  divided  into 
several  roots. 

10.  Hypoglo$$tu. — This  nerve  Gegenbaur  regards  as  the  ventral 
root  or  roots  of  the  vagus.  He  also  looks  upon  the  branches,  which 
have  been  described  as  ventral  roots  of  the  vaguh-,  as  belonging  to 
the  hypoglossal. 

In  this  Journal  it  would  be  perhaps  out  of  place  to  analyse  the 
evidence  brought  to  bear  upon  the  question  from  a  study  of  the 
development  and  adult  coubtitution  of  the  bones  and  muscles  of 
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the  heatl.  Euough  has  been  said  to  show  that  this  \ni\Hr  is  a 
protest  against  the  treatment  of  the  subject  which  lia.s  r«  ix-ntly 
oome  into  vogue.  Gegenbaur  considers  that  it  is  impossible  to 
reoonstmct  the  head  of  a  series  of  similar  segments  composed  of 
parts  of  equal  value.  The  formation  of  the  visceral  arches  and 
the  consolidation  of  the  cranium  are  events  Ijelonging  to  different 
epochs.  Only  two  segments,  the  mandibular  and  hyoid,  present 
an  equal  development  throughout,  the  rest  liave  undergone 
fusiouH  and  subsequent  divisionH  by  which  the  relation  to  one 
another  of  the  somitic  or  cranial  portion  and  the  branchial  portion 
has  l)oon  permanently  dislocated. 

Tlio  morphological  value  of  the  head  metamers  is  not  the  same 
fur  all.  The  firtit  six  are  palingenetio  ;  but  even  of  those,  four  to 
six  are  rudimentary  in  their  dorsal  sections;  seven  to  nine  are 
cainogenetic ;  indeed  the  original  head  segments  have  probably 
fallen  away,  and  their  place  has  been  taken  by  trunk  s^^ents. 
The  lower  branches  of  the  vagus  nerve  belong  to  tlieae  secondary 
segments. 

It  is  very  interesting  to  follow  the  author  of  this  paper,  in  his 
dcHcription  of  the  changes  by  which  he  imagines  the  permanent 
head  has  been  evolved.  Amphioxus,  he  thinks,  although  not 
perhaps  in  the  direct  vertebrate  stem,  affords  valuable  data  as  to 
the  structure  of  the  animals  which  preceded  the  Craniota.  It 
indicates  that  they  possessed  more  somites  and  gills,  and  a  more 
extended  pharynx,  than  the  Craniota.  The  specialisation  and 
increase  in  the  development  of  the  sense  organs  led  to  the  for- 
mation of  a  brain.  This  again  necessitated  the  consolidation  and 
fixation  of  the  anterior  end  of  the  body.  The  result  was  that  of 
the  somatic  muscles,  only  those  which  found  some  new  work  to  do 
— i.e.  the  movement  of  the  eyes — were  any  longer  of  use ;  the  rest 
di8api>cared.  The  head  became  more  compact.  The  anterior  gill 
arches  increased  in  size ;  the  posterior  ones  atrophied,  and  their 
place  was  taken  by  trunk  segments.  As  the  ejree  grew,  the 
animal  became  more  effective.  It  adopted  a  better  means  of 
obtaining  food,  and  turned  one  of  its  gill-arches  into  a  jaw. 

The  author  does  not  tabulate  his  conclusions  (a  table  would 
have  enabled  one  more  quickly  to  grasp  his  results),  but  from 
what  has  been  already  said  it  will  be  seen  that  he  arranges  the 
head  segments  thus : — 

The  first  somite  with  the  ooulomotorius  and  ramnt  ophthalmicus 
))n>ftindu8  do  not  constitute  a  metaraer,  since  no  TOitral  elMnent 
belongs  to  it. 
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The  first  ractemor  comprises  the  seoond  somite,  the  j»w,  the 
truchleaiis,  the  inferior  maxillary,  and  its  branch,  the  snperiur 
maxillary,  to  the  upper  jaw. 

The  second  metanier,  the  third  and  part  of  the  fonrth  somite, 
the  hyoid  heme,  the  abdacens  and  facial  and  auditory  nenres. 

The  third  metamer  presents  a  somite  (the  fifth),  which  gives 
rise  to  no  musculature,  and  has  consequently  no  nerve ;  to  its 
viticeral  arch  (the  first  permanent  gill  arch)  belongs  the  glosso- 
pharj^mgeal  nerve. 

Of  the  remaining  metamers,  only  the  first  comfirises  a  head- 
somite  (which  gives  rise  to  no  musculature),  the  others  are 
defective  dorsally.     The  vagus  nerve  is  common  to  them  all. 

As  we  remarked  at  the  commencement,  the  paper  is  one  which 

might    be    translated    with    profit,    but    which    will    not    bear 

abstracting,  and  we  can  only  hope  that,  by  attempting  to  give 

an  outline  of  its  general  tenor,  we  have  not  distorted  its  meaning 

by  suppressing  the  subtleties  and  qualifications  inherent  to  the 

subject.  .  „         ,,  ^ 

Alex.  Hill,  M.D. 


Discussion  at  the  International  Medical  Congress,  1887, 
on  the  Relationship  of  Syphilis  to  General  Paralysis  of 
the  Insane. — {Tlte  American  Journal  of  Inaamitft  October  1887, 
p.  275,  et  »eg.) 

The  relation  of  Syphilis  to  General  Paralysis  of  the  Insane  is  a 
subject  of  the  greatest  theoretical  interest  and  practical  importance 
to  the  alienist.  Tlie  subject  was  pretty  fully  discussed  at  the 
recent  meeting  of  the  International  Medical  Congress,  and  as  the 
'American  Journal  of  Insanity,'  in  which  a  full  abstract  of  the 
debate  appears,  is  not  readily  accessible  to  most  British  readers, 
it  may  not  be  amiss  to  give  a  condensed  statement  of  the  opinions 
which  were  expressed  by  the  chief  speakers  who  took  part  in  the 
debate. 

Dr.  Savage  (London)  who  opened  the  discussion,  described 
i>everal  groups  of  cases  in  which  syphilis  is  related  to  general 
paralysis.  In  the  first  group,  he  placed  cases  of  syphilis  of  long 
standing  which  have  been  followed  by  general  paralysis  with 
acute  symptoms.  He  stated  that  he  had  seen  several  cases  of  this 
kind  in  which,  after  seventeen,  eighteen,  or  even  thirty  yean' 
standing  of  syphilis,  there  had  been  a  sudden  outbreik  of  general 
paralysis,  which  in  several  cases  had  ended  very  rapidly.  **  Even 
in  the  best  cases,"  he  Siiid,  **  I  have  been  able  to  exclude  ovidenoes 
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of  intemporanoo,  or  of  other  exciting  oaofles :  in  fact,  I  was  ab^c  to 
exclude  almost  every  other  cause  of  general  paralysis  with  which 
I  was  familiar." 

In  another  group,  ho  placed  ordinary  cases  of  general  paralysiB 
of  the  insane,  which  run  a  perfectly  ordinary  ooorae,  with  no 
longer  and  no  more  frequent  romissions,  with  fits  and  sometimes 
without  fits — in  fact,  in  no  way  separable  from  ordinary  geneond 
paralysis,  with  very  definite  hiKtoriee  of  syphilis. 

In  a  third  group,  of  which  he  had  seen  many  examples,  were 
included  cases  in  which,  after  a  well-marked  history  of  primary 
syphilis,  symptoms  due  to  a  local  syphilitic  nerve-lesion — such  as 
paralysis  of  the  muscles  supplied  by  the  third  nerve,  monoplegia, 
hemiplegia,  simple  aphasia,  aphasia  with  hcmii)legia,  &&,  appear, 
— are  treated,  in  some  cases  are  cured,  by  antisyphilitic  treatment, 
and  sooner  or  later  become  weak-minded,  and  develop  symptoms 
of  general  paralysis  of  the  insane. 

In  a  fourth  group,  cases  of  general  paralysis  starting  in  the 
spinal  cord.  With  regard  to  these  oases,  ho  8aid  :  *'  In  introducing 
the  subject,  I  wnuld  say  that  there  are  a  number  of  writers  who 
recognise  the  fact,  that  those  patients  who  suffer  from  locomotor 
ataxy — if  we  call  that  a  disease,  and  not  an  assemblage  of  symp- 
toms— the  largest  of  them  have  got  some  syphilitic  history ;  and 
one  finds  that,  among  general  paralysis  of  the  insane,  a  very  fair 
proportion  of  them  begin  with  locomotor  ataxy.  Well  of  course 
there  are  two  or  three  groups :  those  who  begin  with  locomotor 
ataxy,  and  develop  into  general  paralysis  of  the  insane ;  and  tboae 
who  begin  with  the  ataxy  and  the  general  paralysis  develop  about 
the  same  time.  Besides  these,  one  gets  more  frequently,  I  think, 
oases  of  general  paralysis  in  which  syphilitic  histories  are  proeat, 
and  what  I  have  called  spastic  symptoms,  more  for  oonvenienoe, 
and  in  contrast  to,  the  ataxic  symptoms,  and  implying  a  general 
likeness. 

**  My  experience  is  that  general  paralysis  which  depends  upon 
syphilis,  may  run  a  somewhat  unustial  conrae,  in  so  fihr  aa  the 
remissions  may  bo  more  frequent  and  the  remisaions  may  be  nuMre 
prolonged.  .  .  .  My  own  experience  is,  that  I  have  aoen  only  one 
thoroughly  well-marked  case  of  general  paralysis  of  the  inmne 
appear  to  get  well ;  that  is,  he  was  able  to  administer  his  aflhirs 
for  some  years,  bat  he  died  ultimately  of  some  obocnre  nervous 
disease  under  Dr.  Forrier.  Unfortunately,  no  poei>moiie(m  was 
allowed,  and  I  am  still  inclined  to  think  that,  though  apparently 
cured,  it  was  only  a  case  of  syphilitic  general  parah-sis,  in  which 
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thvro  was  a  pn>Ionge<l  remiflnon.  My  belief  is,  that  general 
)>uriil\>i.-^  uf  thu  insane  is  a  degeneration  which  may  be  set  up  by 
many  oansea.  There  is  no  special  form  of  general  paralysis  whioh 
depends  upon  syphilitic  changes;  we  may  have  quite  a  large 
number  of  esses  of  general  paralysis  in  which  there  is  a  syphilitio 
history,  yet  not  every  case  of  general  paralysis  with  syphilitio 
history  depends  upon  syphilis.  But  I  feel  qnite  snre  that  there 
are  one  or  two  definite  groups  in  which  there  is  no  doubt  what* 
ever,  and  my  belief  is  that  the  most  important  one  is  that  in  which 
local  letiions  of  the  nervous  centres  are  present.  I  fear  I  am  not 
able  to  say  what  these  lesions  may  be.  In  speaking  of  the  patho- 
logical changes  yesterday,  I  said  there  were  no  gummatous  changes 
found.  I  believe,  if  any  are  certainly  dependent  upon  syphilis,  it 
is  those  oases  where  the  symptoms  are  first  of  local  nerve-cranial 
lesion,  followed  by  more  or  less  recovery,  followe<l  later  by  degene- 
ration ;  and  my  belief  is  that,  in  the  majority  of  these  cases,  the  old 
has  formed  a  focus  of  degeneration.  The  only  other  group 
^  ...rally  syphilitic  are  those  ataxic  cases  in  which  the  ataxic  pre- 
cedes the  paralytic  symptoms  by  some  considerable  time." 

Dr.  MiCKLK  (London)  expressed  general  concurrence  with  the 
views  of  Dr.  Savage.  He  had  seen  few  cases  of  the  first  group 
mentioned  by  Dr.  Savage ;  but  he  had  often  seen  cases  of  the  other 
two  groups  mentioned  by  Dr.  Savage,  in  which  the  syphilis  was  a 
cause  of  general  paralysis. 

Dr.  Laxgdon  Down  (London)  said :  **  I  have  had  a  great  deal  of 
experience  in  Ix>ndon  hospitals  of  locomotor-ataxy  cases,  and  I 
think  they  are  nearly  all  of  a  syphilitic  character ;  that  they  all 
respond  to  antis^'philitic  treatment ;  and  that  they  are,  as  a  rule, 
syphilitic.  I  am  very  strongly  inclined  to  the  belief  in  the 
syphilitic  nature  of  locomotor  ataxy.  Is  there  any  connection 
between  locomotor  ataxy  and  general  paralysis  of  the  brain?  I 
have  had  the  opportunity  of  following  out  several  cases  very 
closely."  The  particulars  of  a  case  of  locomotor  ataxy,  in  which, 
after  ten  years,  well-marked  fatal  general  paralysis  developed, 
were  then  related. 

Dr.  Yellowlees  (Glasgow)  said :  "  We  are  all  apt  to  have,  and  do 
have  constantly,  cases  of  general  paralysis  with  constitutional 
s^'phiUs  |>a^sing  its  ordinary  cause,  and  without  anything  ex- 
ceptional whatsoever  about  it.  I  think  we  want  to  be  careful  in 
our  deductions  to  the  effect  of  syphilis  in  the  history  of  the 
disease.  They  unquestionably  coincide  and  concur  in  the  same 
individual,  without  the  cerebral  paralysis  being  at  all  perceptibly 
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modified  thereby.  That  being  so,  I  think  we  want  to  bo  careful 
about  our  deductions.  I  oonoor,  however,  emphatically  with  what 
Dr.  Down  and  Dr.  Savage  have  said  about  the  probable  syphilitic 
origin  of  those  caaes  which  begin  with  spinal  symptoms.  The 
result  seems  to  be  that  in  oases  of  general  paralysis  occurring  iu 
patients  with  a  history  of  constitutional  syphilis,  however,  that 
we  have  the  disease  modified  to  a  greater  or  local  extent  by  local 
paralysis — and  by  a  greater  tendency  to  local  paralysis  than  in 
the  ordinary  oases,  and  that  this  is  the  whole  of  the  matter;  at 
least  I  don't  know  that  our  present  knowledge  gives  us  farther 
light  than  this  gives  us." 

Dr.  Nichols  (New  York)  said  :  *'  In  my  experience  I  havo 
been  able  to  trace  the  existence  of  syphilitic  disease  or  hen<i 
taint  in  about  half  the  cases,  and  allowing  for  some  uncertainty, 
in  other  cases  it  has  been  my  opinion  that  about  two-thirds  of  our 
cases  have  had  or  may  have  had  syphilis.  In  respect  to  the 
remaining  third  it  seems  to  me  that  it  is  pretty  clear  that  they 
have  not  I  sympathise  with  what  fell  from  Dr.  Tellowlees.  1 
have  really  doubted  whether  syphilis  was  an  essential  cause  of 
general  paralysis  of  the  insane.  It  seems  to  me  that  those  cases 
that  I  have  not  been  able  to  trace  to  syphilis  run  their  ooarM  more 
regularly  than  those  that  I  cannot.  I  have  never  been  able  to 
benefit  a  patient  that  has  not  had  syphilis  by  antisypluliti'' 
treatment,  but  I  have  retarded  the  disease  in  many  cases  in  wliidi 
I  knew  the  patient  had  had  syphilis.  ...  I  have  supposed  that 
excessive  venery,  excessive  intellectual  lalK)ur,  and  loss  of  sleep 
were  the  most  efficient  causes  of  gunoral  ))aralybi8  of  the  insane. 
These  causes,  it  seems  to  me,  will  produce  his  form  of  mental 
disease  independently  of  syphilis.  It  has  seemed  and  does  seem 
to  me  that  Hyphilis  in  not  an  essential  cause  of  general  paralysis  of 
the  insane." 

Dr.  Spitzka  (New  York)  agreed  with  every  material  point 
advanced  by  Dr.  Savage,  and  said  :  "  There  does  i«eem  to  me  to  exist 
a  group  of  cases  in  which,  with  a  background  of  progressive 
dementia,  the  suddenness  uf  dcvolopnient  of  certain  motor 
symptoms  and  the  suddenness  of  their  disappearanoe,  as  also  a 
peculiar  lacunar  disturbance  of  the  memory,  separates  them  from 
ordinary  {)aretio  dementia.  Pathologically  I  think  they  are 
characterised  by  two  sets  of  changes;  first,  a  peculiar  form  of 
endymal  granulation  in  the  ventricles.  In  ordinary  hydroo^halnm 
{larotio  dementia,  and  opilu)wy  the  gntnulutions  are  warty.  In 
syphilitic  dementia  I  have  found  the  reticular  like  the  ridgee  uf 
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butter  loft  in  separating  the  halres  of  a  aandwich.  In  the  central 
tabular  grey,  particolarly  of  the  mesencephalon — and  this  aooonnta 
for  the  ooulo-motor  troubles — small  haemorrhages  are  common.  I 
have  bruught  with  mo,  and  have  shown  to  some  of  the  members 
present,  speeimena  iu  which  the  exact  localisation  of  a  combined 
internal  rectos  and  accommodation  paralysis  was  possible.  Both 
anatomically  and  clinically  this  disorder  differed  fxxnn  ordinary 
paretic  dementia  of  syphilitic  oi  igin.  Amongst  the  accessory  causes 
of  the  latter  complaint  tobacco  is  a  most  important  one.  The 
constantly  growing  evil  seen  in  large  capitals  is  the  habit  of 
imperfect  coitus  indulged  in  for  the  pui-poee  of  prevention  of 
conception.  This  has  a  most  deletetious  effect  upon  the  spinal 
apparatTis.  Another  is  the  vicions  habit  indulged  in  by  those  who 
are  losing  sexual  power.  These  certainly  are  causes  of  locomotor 
Ataxy.  I  believe  that  wine,  women,  and  worry  are  the  most  potent 
factors  in  cansing  general  paralysis." 

Dr.  HuaSBB  (St.  Louis,  Mi.)  said :  "  I  have  U  conviction  that 
there  is  something — a  vascular  condition,  a  microscopic  vascular 
condition,  which  will  ultimately  be  discovered  to  have  preceded 
the  coarser  structural  microscopic  changes  which  we  see  in  the 
arachnoid  vessels  in  general  paralysis.  ...  As  you  know,  we  are 
now  at  a  stage  in  regard  to  general  paralysis  of  the  insane — we  stand 
much  as  our  ancestors  did  in  regard  to  phthisis  pulmonalis,  and  in 
regard  to  Brigbt's  disease  and  other  affections  which  have  been 
closed  as  incurable,  but  which  may  yet  be  proved  to  be  curable  in 
certain  stages  and  under  certain  circumstances.  I  believe  general 
paralysis  will  yet  be  classified  as  a  form  of  curable  disease  if  taken 
early  enough  for  treatment,  not  after  they  are  sent  to  asylums,  but 
those  cases  which  come  under  the  notice  of  the  neurologist  and 
peychiatritit,  before  they  become  fit  sul»jects  for  the  asylum.  I 
have  a  conviction  that  the  paralytic  stage  is  one  of  capillary 
hypersemia,  and  the  s^'stem  to  be  gotten  at  is  one  which  our 
pathologists  must  study  for  us." 

Dr.  Savage  :  "  As  to  the  question  of  vascular  changes,  I  have 
quite  thought  with  Dr.  Hughes  that  if  any  cure  is  to  take  place 
it  is  to  be  when  the  case  is  taken  early.  The  longer  we  have 
ex))erience  with  the  disease,  and  the  more  we  get  the  early  history, 
the  length  of  time  which  the  prodromal  symptoms  have  existed 
is  extended.  1  have  within  the  last  five  or  six  yean  made  it  a  rule 
when  a  patient  became  certainly  and  undoubtedly  general  paralytic, 
and  was  recognised  as  such  by  his  friends,  then  to  issue  a  form  of 
question  as  to  the  very  earliest  changes  in  chancier,  in  hand* 
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writing,  in  vision  of  one  kind  or  another ;  and  in  a  very  large 
number  of  cases,  eight,  nine,  ten,  or  even  twelve  years  )x:fure  the 
patient  became  fit  for  certificates,  there  were  signs  of  the  diseaae, 
bat  I  think  that  not  in  one  case  ont  of  ten  thoniiand  would  we  be 
able  to  persuade  the  patient  that  he  reqnired  rest  or  treatment. 
Especially  in  some  cases  with  syphilis,  I  think  early  treatment 
will  do  good ;  but  I  am  afraid  the  time  is  very  far  distant  when 
we  shall  l>e  able  to  persuade  those  that  break  down  with  general 
paralysis  that  they  reqnire<l  treatment  years  before." 

Dr.  HuRD  (Galesborongh,  111.) :  "  I  would  like  to  at>k  Dr.  Savage  a 
brief  practical  question.  Granting  that  we  have  casee  of  general 
paresis  of  unmistakably  syphilitic  origin — I  think  we  all  agree  that 
we  do  find  them — is  there  any  reason  to  anticipate  benefit  from 
antisyphilitic  treatment  ?  " 

Dr.  Savage  :  "  Some  patients,  undoubtedly,  with  syphilitic  his- 
tories who  are  suffering  from  general  paralysis  of  the  insane,  rapidly 
pass  under  such  treatment  into  conditions  of  temporary  remission. 
The  only  case  of  prolonged  remission  that  I  have  seen,  or  nearly  all 
the  oases  that  have  syphilis  and  have  prolonged  remissions,  were 
treated  very  definitely  antisyphilitically.  .  .  .  The  consensus  of 
opinion  seems  to  be  that  I  was  right  in  saying  that  some  cases  of 
general  paralysis  undoubtedly  come  fmrn  feypbilis.  .  .  .  Wt-  are 
cautioned  by  Dr.  Yellowlees,  and  I  take  the  oooasion  of  sjiyin^  I 
agree  with  him  when  he  says  we  have  reached  in  this  8yi>hilitic 
tide  of  pathology  the  highest  point,  and  that  it  is  now  time  to 
make  a  short  lino.  I  think  the  border  line  that  Dr.  Spitzka  has 
referred  to,  the  cases  of  syphilitic  dementia  are  the  ones  about 
which  wo  shall  always  have  the  greatest  difficulty.  I  do  not 
pretend  for  a  moment  to  be  able  to  say  when  a  case  is  brought 
before  me  :  *  this  is  a  case  of  syphilitic  dementia  that  will  live  for 
years,  and  which  might  fairl}'  be  callotl  dementia  organica.*  I  do 
not  pretend  to  be  able  to  say  that,  nor  to  say,  this  demented  oaae 
will  not  take  on  a  more  acute  process  and  end  as  a  general 
paralytic.  I  do  not  believe  there  are  any  defining  lines  in  theno 
casea.  I  think  we  are  perhaps  too  prone  to  l>e  definite  in  these 
matters,  especially  since  we  know  comparatively  so  little  of  the 
relationship  between  syphilitic  dementia  and  syphilitic  geuf-ral 
panilyKis.  Accept  dementia  in  these  cam,  and  if  they  end  in  this 
way,  let  ni  say  they  are  oaaea  of  general  paralysis  of  a  demented 
type,  starting  with  syphilis." 

BtBOM  BtJlMWXLL,  M.D. 
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Cousot  on  Periodic  Paralysis  (Revus  de  Mid.  March,  1887, 

j>j>.  ll»<>-2o;j). —  Ainung  tho  paralyses  that  acouiupany  or  fullow 
upon  acute  ditseaHo,  is  a  group  that  is  attaohetl  to  malaria,  which 
have  been  cuIIlhI  iuterniittont  paralyses.  Comparable  to  these 
in  some  points,  though  fundamentally  distinct,  is  a  group  of 
transitory  jtaralyses  M-hieh  do  not  follow  any  acute  disease  or 
conto  on  at  quite  regular  intervals,  of  which  Dr.  Cousot  has 
observed  five  cases,  and  collected  two  others,  and  which  he 
wishes  to  call  periodic  spinal  paralyses.  Dr.  Cousot's  five  oases 
were  all  members  of  one  family,  viz.  the  mother,  two  of  her  four 
sons,  and  two  of  her  four  daughters.  The  family  was  in  all 
essentials  healthy.  The  parents  died  of  small-pox  ;  all  the  family 
were,  as  a  rule,  in  good  health.  The  four  paralytic  children  were 
a  good  deal  smaller  in  stature  than  the  rest.  The  second  son, 
Henri,  was  tho  patient  selected  for  the  closest  examination.  He 
was  a  man,  tai.  34,  and  since  he  was  14  years  old,  had  had  three 
atticks  of  transitory  paralysis.  They  became  rather  more  frequent 
until  ho  was  aet.  20,  and  then  remained  stationary.  He  had 
typhoid  fever,  set.  10,  but  no  other  serious  illness.  He  was  only 
5  ft.  high,  but  strong  and  athletic.  When  his  attacks  of  paralysis 
were  coming  on,  ho  first'folt  his  knees  weak,  then  his  other  joints ; 
he  was  restless  and  tried  to  move  about ;  there  was  no  pain.  For 
two  or  three  hours  the  paresis  increased,  after  nine  or  ten  hours  it 
had  gradually  disappeared.  He  remainoil  fully  conscious,  and  had 
no  discomfort  beyond  a  slight  headache.  He  had  been  carefully 
put  through  all  electrical  tests  for  his  muscular  action  and  sensi- 
bility before  an  attack,  and  the  results  then  obtained  were  decisive 
and  normal ;  the  fields  of  vision  and  coloiir  were  also  normal. 
During  an  attack,  whilst  all  his  body  and  limbs,  but  not  his 
head,  was  in  a  state  of  flaccid  and  complete  paralysis,  both 
muscles  and  nerves  gave  no  reaction  at  all  to  galvanic  or  faradio 
excitation.  As  the  paralysis  began  to  go  oflF,  the  reaction  of  the 
nerves  to  a  galvanic  current  was  the  first  normal  symptom  to 
appear. 

Senfibility  remained  throughout  perfect  in  all  forms  during  the 
atracks ;  but  the  reflexes,  except  the  papillary,  disappeared ;  the 
sphincters  were  never  relaxed.  In  his  abnormal  state  he  wa» 
covered  all  over  with  a  peculiar  oily  sweat,  a  kind  of  seborrhoea. 
The  temperature  in  the  mouth  was  99-2.  On  seven  conseoative 
days  these  attacks  were  watched  and  tested ;  they  lasted  on  an 
average  about  ten  hours,  and  as  a  rule  began  about  midnight,  or 
in  the  early  morning  hours,  and  lasted  till  about  midday  and  as 
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Ute  aa  2  r.u.  Onco  the  fingers  were  movable,  but,  aa  a  rule,  the 
paralyaia  at  the  culminating  jKiint  of  the  attack  waa  complete  in 
the  anus,  body,  and  legs,  and  the  aenaation  perfect. 

In  the  mother  of  the  family  similar  symptoms  had  shown  them- 
aelvea  about  every  fortnight.  In  Francois,  et.  36,  her  eldest  son, 
they  were  of  the  same  type  as  in  Henri,  but  longer  and  more 
severe. 

In  Em^ranoe,  the  eldest  daughter,  est.  3?,  tiio  attacks  appeared 
when  she  was  10  years  old,  and  disappeared  after  the  birth  of  her 
fii'Ht  child. 

In  Joeephine,  her  sister,  est.  21,  the  symptoms  came  on  when  she 
was  10  or  11  years  old,  and  recurred  nearly  every  week.  In  her, 
as  in  her  sister,  there  was  never  any  menstrual  abnormality. 

The  cases  are  to  some  extent  analogous  to  a  case  of  Westphal's.* 
A  child,  set.  5,  had  scarlatina,  with  perhaps  some  nephritis,  and  a 
month  later  had  an  attack  of  temporary  paralysis  with  thirst, 
sweating,  and  loss  of  electrical  reaction  in  the  muscles.  Theae 
attacks  recurred  at  first  about  evoiy  month,  and  afterwards  more  fre- 
quently. There  was  no  history  of  nervous  disease  in  the  family  ; 
the  child  seemed  in  all  other  ret<i)ect8  in  very  good  health.  He  came 
into  hospital  under  Westphal's  care  when  he  waa  12  years  old. 
Many  attacks  were  watched,  and  one  may  be  taken  oa  typicaL  In 
the  afternoon  ho  said  his  right  knee  waa  giving  way,  and  fell  on  the 
floor ;  both  legs  were  weak ;  both  arms  grew  equally  weak.  There 
waa  much  thirst,  and  frequent  desire  to  micturate  without  immediate 
power  to  do  so.  By  midnight  the  paralysis  was  complete.  ^Mien 
the  patient  was  laid  on  his  back,  he  could  not  move  any  limb  ;  there 
was  no  contracture ;  there  wns  no  plantar  reflex,  but  the  knee-jerk 
and  cremasteric  and  abdominal  reflexes  were  normal.  Sensation 
and  consciousness  were  natural ;  the  muscles  of  the  hoa<l,  face,  and 
eyes,  natural  also.  Strong  faradio  stimulation  of  the  nerves  gave 
slight  results;  the  trunk  of  the  peroneal  nerve  could  not  be 
stimulated  at  all,  and  the  muscles  which  it  supplies  gave  no  direct 
reaction  to  electricity.  Next  morning,  the  reacti(m  to  galvanism 
and  faradism  in  the  arms  was  much  better,  though  still  slight  in 
the  legs.  In  the  evening,  the  patient  could  walk,  though  he  waa 
weak.  Subaequently,  »imilar  attaoka  occurred  nearly  ovwy  waek. 
If  the  boy  waa  warneil  by  some  prodromata  of  pain  or  woakneaa  in 
the  day,  he  could  atop  or  leaaen  his  attacks  at  night 

Ilartwig'  relates  a  somewhat  more  oomplioated  oaae  of  temporary 

'  llcrl.  Klin.  Woeh.,  1885.  p.  489-SOO. 
*  •DkMrtaUoB,'  Hallo,  1874. 
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paralysiH  in  a  man  who  ho^l  had  tertian  agne  fivo  years  before. 
He  al^w)  lost  nearly  all  reaction  to  electricity  during  tho  attack, 
and  the  moscles  of  the  head  were  unaffected.  He  improved  much 
by  treatment  with  quinine. 

'lliese  five  caaee  had  no  present  signs  of  intermittent  fever  about 
thcni,  no  shivoring,  pjrroxia  or  enlargement  of  the  spleen,  and  in 
four  of  them  there  was  nu  history  of  it.  Wostphal  frankly  admits 
that  he  cannot  interpret  his  facts,  and  does  not  know  where  to  place 
his  case  among  nervous  diseases.  There  would  bo  a  strong  inclina- 
tion to  i>ut  down  the  cases  U)  malingering,  if  it  were  not  for  tho 
undoubted  change  in  the  reflexes  and  tho  electrical  reactions.  It 
may  be  correct  to  call  it  a  jxiralysis  of  inhibition.  But  it  would 
have  to  be  remembered  that  that  goes  a  very  little  way  towards 
explanation  when  we  know  of  no  cause  for  the  inhibition. 

In  one  or  two  cases  the  tongue  was  a  little  affected,  and  in 
Hartwig's  case  the  actions  of  coughing  and  sneezing.  This  would 
lead  us  to  suppose  that  the  exciting  cause  extended  up  into  the 
medulla ;  otherwise  the  oases  were  purely  spinal. 

The  only  case  that  would  submit  to  treatment  was  the  one  first 

dcsc-ribed  (Henri ).     Quinine  in  large  doses  was  first  used  with 

doubtful  benefit ;  then  strychnine,  bromides  and  ei^tin  without 
success.  Constant  currents  along  the  spine,  and  faradisation  of  tho 
muscles  seemed  to  do  slight  harm.  Tho  actual  cautery  and 
potassium  iodide  led  to  no  change. 

The  process  of  treatment  by  suggestion  is  what  Dr.  Cousot  would 
have  preferred  to  use,  but  unfortunately  his  patient  was  not 
amenable  to  hypnotic  influence. 

A.  T.  Myebs,  M.D.  Cantab. 


Gerhardt  on   the  Diseases  of  the  Cerebral  Arteries— 

(Berliner  KUnmhe  Wochenschri/t,  1887). — In  a  Lecture  delivered 
at  the  Berlin  Medical  Society  (February  3rd,  1887),  after  com- 
menting on  the  special  functional  adaptations  of  the  cerebral 
vascular  system,  the  relations  of  pressure  in  the  cranial  cavity, 
the  part  played  by  the  arteries  in  the  production  of  brain 
disease,  and  the  government  by  the  brain  of  its  own  vessels,  the 
author  discusses  certain  affections  of  the  latter,  i.e.  aneurisms, 
rupture,  emboli,  and  thromboses.  Respecting  the  causation  of 
aneurisms,  he  inclines  to  think  injury  of  more  frequency 
than  is  generally  supposed ;  alcohol  and  syphilis,  but  especially 
the   latter,  to   be  powerful  factors.     The  basilar,   and   next  the 
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middle  oerebral,  are  the  arteries  luaally  affected  bv  anenrism. 
whilst   the   vertebral   also  suffer  frequent] 
latter  cases,  acute  bulbar  paralysis  occurred  wun  ui.  rut 

paralysis.    The  symptoms  are  marked  by  a  more  su  .  nt, 

and    periodical  , retrogression,    than  is    found   in    softci 
haemorrhage.     In  these  cases  a  systolic  bruit  can  1"    !        .  <  u 
cranial  au^cultation.     llie  latter  should  be  used  mor*  itly, 

in  Dr.  Qerhardt's  opinion. 

Emboli  are  found  on  the  Itft  side  in  the  proportiv...  .  .  .  .^,  .  . 

two  on  the  right.  The  left  virtebral  offers  especial  facilities 
to  oml)oli,  since  its  opening  into  the  Imsilar  is  more  coi 
than  the  rest  of  ils  lumon,  whilst  from  thiii  it  follows  t 
basilar  is  not  often  affected.  In  ouly  about  five  i)er  cent,  of  the 
oases  of  cardiac  valvular  diseases  do  emboli  occur ;  those  from  the 
valves  chiefly  pass  into  the  loft  middle  cerebral,  those  derived 
from  the  walls  of  the  heart,  into  the  right. 

In  women,  emboli  aro  fuuud  in  the  proportion  of  two-thirds  to 
one-third  in  men.  In  only  one-third  of  the  cases  does  complete 
unconsciousness  occur ;  where  the  latter  is  prolonged,  it  points  to 
haemorrhage. 

Haemorrhage  rebults  from  increased  blood-pressure  and  diseased 
vessels  as  exciting  and  predisposing  causes.  G.  considers  miliary 
aneurisms  as  frequent,  but  by  no  means  the  sole  occasions  of 
the  rupture.  In  certainly  twenty  per  cent,  of  the  cases  syphilis 
was  a  predisjKwiug  element. 

G.  has  found  Provost's  statements  with  regard  to  symptoms, 
correct  in  over  two-thirds  of  his  cases,  i.e.  the  eyes  turned  to  the 
sound  side  (or  towards  the  injured  hemispheie),  whilst  in  bulbar 
lesions,  to  the  paralysed  side  ;  the  reverse  when  the  extremities 
are  convulsed.  Excluding  tobacco  and  alcohol,  syphilis  can 
account  for  mott  of  the  diseases  of  the  cerebral  arteries,  especially 
those  of  bulb,  therefore  anti-«yphilitic  treatment  in  nearly  all 
cases  may  be  tried.  _    _ 

•^  E.   BlBT. 

Rybalkin   on   Paramyoclonus   Multiplex.— (-V«Vrr«yVifi«iir« 

Ve$tnik  KliuilrhcMkoii  Suilt'bnoi  Pfikhiatrii,  1H87,  vol.  i.  pp.  2liU-2.'i6). 
— Dr.  Jakov  V.  Kybalkin,  of  St.  Petersburg,  details  the  fourth 
Ku8»ian  (and  the  thirteenth  international)  case  of  a  curious  and 
still  rather  obscnienenrotds,  described  in  1881  by  Friedreich  under 
the  name  of  "paramyoclonus  multiplex"  (of.  'Bkaut,'  1882, 
Vol.  XVII.  p.  136).    The  patient,  a  weak  carpenter,  aged  15,  who 
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had  badly  fallen  from  a  height  (14  feet)  about  four  years  before, 
and  who  for  the  laat  three  years  had  been  daily  engaged  in 
Vieavy  work  (sawing   boards   three   inches   thick),  that  induced 

ramps  in  hlii  limbs,  passed  through  two  distinct  attacks,  the  first 

of  which  lasted  five  weeks,  and  the  second  eight,  and  which  were 

separated  by  an  entirely  free  interval  of  about  ten  months.     The 

symptoms  (as  observed  during   the  second  attack)  consisted  in 

contractions  (a)  of  some  symmetrical  muscles  of  the  upper 

^   (Muii.    biceps,   triceiM,    poctorales   major  and   minor,   and 

iipinator  longus) ;  (6)  of  those  of  the  right  lower  extremity  (Mus. 

i>ius  t  xternus  and  intcmus,  rectus  fomoris,  biceps  and  semimem- 
lii  .Mi>  I ;  (c)  (occaniiuually)  of  those  of  the  neck  and  body  (Mus. 

tomocleidomastoidc'UB,  cucullaris,  rectus  abdominis,  and  long 
npinal  muscles);  (c2)  of  tho  laryngeal  muscles  (closing  the  rima 
glottiiliis) ;  and  (e)  (occasionally)  of  the  masticatory  muscles.  The 
number  of  individual  contractions  usually  varied  from  forty  to 
sixty  and  more  a  minute ;  but  sometimes  the  movements  followed 

lie  another  so  rapidly  that  a  tetanoid  spasm  of  two  or  three 
seconds'  duration  resulted.  [Tonic  contractions,  however,  which 
were  observed   in   the    patients    of    Mario    Bekhtereff  (cf.   the 

lA>ndon  Sledical  Becord,'  August  1887,  p.  337),  did  not  occur  in 

10  author'8  cise.]     The  convulsions  were  kept  within  their  usual 

.<  (derate  limits  solely  by  the  patient's  incessant  voluntary  efforts. 

When    he    let    his     limbs    alone     (uncontrolled),     usual    slight 

iwitchings  of  his  limbs  at   once   gave   plaoe   to  rapid  jerk-like, 

alternating  flexions  and  extensions  of  the  forearms,  adductions  of 

(-  arms.  Sec,  the  convulsions  swiftly  spreading  over  the  muscles 

i  tho  neck  and  body.  The  contractions  remained  absolutely 
unaltered  during  voluntary  movements,  but  they  distinctly 
decreased  when  the  patient  assumed  a  recumbent  position,  or  when 
his  attention  was  diverted  by  reading  or  conversation ;  they  ceased 
altogether  during  sleep  (as  in  all  cases,  except  Bekhterefirs) 
and  strongly  increased  from  emotion,  titillation  of  his  soles, 
pricking  with  a  pin,  faradic  shock,  stripping  his  body  bare, 
pressure  on  the  muscles  affected,  &c.  The  contractions  of  the 
laryngeal  muscles  were  invariably  intensified  from  reading  aloud, 
speaking,  &c.,  the  patient  suddenly  losing  his  voice  on  such  an 
effort  (as  in  Homen's  case).  They  were,  however,  present  also 
'luring  quiescence  of  the  organ,  since  the  lad's  breathing  even  then 

laained    interrupted    and    irregular.      Muscular  strength   was 

>mewhat  weakened  in  the  right  arm  (dynamometer,  32  1.  22  r.). 
Co-ordination,  cutaneous  sensibility,  galvanic  and  faradic  irritability 
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vi  muscles  nml    nerves,   (rophic  and   vaso-motor    fm 
highur  KoiiHos  and  mind  were  quite  nurinal.    But  cutaij>  .' -< 

were  greatly  exaggerated,  while  tendon  reflexes  were  considerably 
lowered  (as  in  Homen's  case).  Under  the  influence  of  valerianato 
of  zinc  (^  grai",  three  times  daily)  nnd  asconding^galvanisation 
of  the  spine,  oonsiderablo  improvement  steadily  took  place,  and 
tlio  contractions  seemingly  disappeared  altogether. 

Valerius  Idklsox,  M.D.  (Bemo). 
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